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are accurate time and labor saving devices 
for meeting mechanical needs— short cuts through mechanical 
difficulties— they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No, 17AP, of the largest 
line of fine mechanical tools. 
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Cyclopedia 
of Drawing 



A new enlarged edition, constituting a complete en- 
cyclopedia of information on Drawing, has just 
been issued for the library, the shop, drafting room; 
teachers* students and all others interested in this 
fascinating subject. 

The set is published in two handsome volumes, bound in % 
red morocco. It contains over 1200 pages (8x10 inches), com- 
pletely indexed and beautifully illustrated with loOO illustra- 
tions, line drawings, half tone engravings, full page and folding 
plates, tables, etc. 



Both volumes sent 



FREE 



for examination 



No more comprehensive treatise on drawing has ever been 
published than this new enlarged edition of the Cyclopedia. 

Twenty-five dollars would not buy separate volumes covering Size 8x10 inches 

the subjects. The chief object in offering the books at a reduced 

price is to show the character of our instruction in drawing and in in t -rest the public in 
the work of our school* 



To Readers of Popular Mechanics 

When the present edition is exhausted, no more of the two- volume Cyclopedia of Draw ing 
will be printed. THU Is your last chance to secure this excellent set of books at 
the follow ing low price : 

BOTH VOLUMES sent free on approval (express prepaid)* Keep them five days. 

If satisfactory send $ 1 .00 and $1 .00 per month tor six months thereafter. Other- 
wise notify us and we will transfer them absolutely free* Cash with order, 

$6.50. Money refunded 11 not satisfactory. 
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The Pass to a 
Larger Salary 

Have you ever stopped to consider 
what the above coupon is worth to 
you? Have you ever reasoned that 
it is the offer of the Largest Educa- 
tional Institution in the World that 
has had 14 years 1 experience in 
qualifying tens of thousands of peo- 
ple for better positions and increased 
earnings* to help YOU obtain a 
better position and a larger salary. 

A coupon like the above has 
proved the pass to a larger salary, 
a better position, and increased 
happiness to over lOtfOGO people 
who are living proofs that we cart do 
all wo say. If you so wish, we can 
give you their names and addresses. 

If you really want to better your- 
self, the I. C. S. can and will help 
you, no matter how poor your 
circumstances are. No time lost from 
your present work. No books to 
buy. Pav On terms you can afford. 
If you realize the worth of this 
coupon, mark it and mail it to the 
Schools. It puts you under no 
obligation to da this. It is simply 
a free way to find out how to make 
a success of your life. 



USE YOUR PASS HOW 




THE NO. a BENCH; ALSO HARE WITHOUT CABINET 
Write for Catalog and Prices 



GRAND RAPIDS HAND 
■ SCREW CO. = 

146 South Ionia Street 
Grand Rapids * - Michigan 

Largest Manufactu rers of Manual Training and Home 
Beaches la the World. 



DO YOU KNOW? 



1 3.00 A ^■■■ 1 3 .M 

■“ DEARBORN CABINET 

Will Save Your Stenographer^ Time, Improve Quality 
of Work and Save YOU Money 
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Regarding Kornit 

By President Charles E, Ellis 




PRESIDENT CHARLES E. ELMS, 



1 NOW. after one months* Unit 1 , am again 
pleased to be in a position to report to 
you what progress we have succeeded 
in making' in bringing the Kornit fac- 
tory to a state of perfection. Every day 
since I last came before you has been util- 
ized in perfecting our factory. The machin- 
ery has been erected, shafting and belting 
put Into order; and if it were possible for 
my readers and investors to make a visit 
with me to our factory at this time, I am 
satisfied Lhat you would all be pleased with 
the splendid progress made. "We have rush- 
ed the erection of al! the machinery and 
equipment until now our factory is nearly 
ready to produce "Kornit" for the first time 



in this country. We have been compli- 
mented by engineers and experts in this line. 
We have received many endorsements, be- 
cause of the fact that in erecting our fac- 
tory, we have never lost sight of the fact 
that it was wise to buy and put in only the 
best machinery and equipment- Before Pop- 
ular Mechanics goes to press again, l earn- 
estly believe from all Indications that we 
shall be producing "Kornit;" and when thu 
time comes t cannot explain to my readers 
and co-in vectors what a pleasure it will be 
for me to see "Kornit" produced hi a ptr- 
fect and eeonoml nil manner. 

MR. KURT BIERICH 

Mr. Kurt Bierieh, the son of the Inventor, 
will arrive In this country on or about the 
lath of this month. From recent letters 
which I have received from bis father, Mr. 
Johann Gustave Rlerleh, the inventor of 
"Kornit,’' 1 am pleased to report to you that 
he writes that great progress has been made 
in turning out "KorrtlL" Mr Bierieh, Sr. T 
informs me that it is now possible to make 
Kornit non -absorbent. While for the last 
four years they have readily sold all the 
Kornit manufactured in Russia, at the same 
time, It lias not been entirely non-absorbent. 
I am now informed by Mr. (hi rich, Sr., that 
Kornit can be produced so that it will not 
absorb a single particle of moisture or wa- 
ter. Mr. Rierich also writes me that great 
progress has been made in molding Kornit; 
and that Mr. Kurt Rierich will bring all of 
these details to us this month and be pres- 
ent when, the first slab of Kornit Is pro- 




many years In his father's factory at Men- 
ken ho f, Russia* and knows the scientific 
production of Kornlt from beginning to end* 
He has also spent many months in the man- 
ufactory at Riga, Russia, where Korn it is 
made up into all kinds of mercantile arti- 
cles* Mr. Bicrlch represents his father's 
Interests In this matter and will remain in 
this country and see to it that Kornlt is 
produced perfectly homogeneous. I cannot 
express to you what a valuable acquisition 
for our company to be enabled to draw on 
this unlimited knowledge possessed by Mr. 

BlerJch* Jr* Young: Mr, Bis rich is a gradu- 
ate of Freiberg University as an expert 

chemist* 




MR. J OII A NX GUSTAV RTERICH, THE INVEN- 
TOR OF JCOHXIT, IN HIS SUMMER GAR- 
DEN AT SIENKENHOP, RUSSIA* 



To all of you who cam make it convenient 
to visit this office and afterwards our fac- 
tory, I would earnestly solicit that you do 
so. After you have seen the articles which 
are produced from Korn it, after you have 
seen Kornlt manufactured from the waste 
hoofs and horns— which Is now only used 
for fertilizing purposes— it will be more pos- 
sible for you to realize what an elegant op- 
portunity, what an enormous fortune can 
be made out of this new industry. 
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OF ELECTRICITY 

A slab of Kornit one inch thick was tested 
in Trenton, New Jersey, by the Imperial 
Force tain Works and was found to have re- 
sisted 96,0 00 volts of electricity* It may be 
interesting to note here that the heaviest, 
voltage that is transmitted in this country 
is between Niagara, Buffalo and Lockport, 
New York, The voltage transmitted by this 
company is between 4£>,000 and 50,000 volts, 
Kornit is equally as good for a non-con- 
ductor for electrical purposes and supplies 
as Is hard rubber. 

The average price of hard vulcanized rub- 
ber for electrical purposes is today consid- 
erably over one dollar per pound — at the 
present writing fluctuating between $1.25 
and 11.40 per pound, Kornit can be sold at 
twenty-five cents per pound and an enor- 
mous profit can be made at this price, so 
that It can easily be seen that where Kornlt 
Is equally as good, and as a matter of fact, 
in many Instances a better non-conductor 
than hard rubber. It can compete in every 
case where It can be used, with great suc- 
cess on account of its price. For electrical 
panel boards, switchboards, fuse boxes, cut 
outs, etc., etc., there are other materials 
used, such as Vulcanized paper fibre, slate, 
marble, etc. A piece of vulcanized paper 
fibre 3x4x1 inch in lots of one thousand, 
brings twenty cents per piece* A piece of 
Kornlt of the same dimensions could be 
sold with the enormous profit of over 100 
per cent, at ten cents. The non -absorptive 
qualities of Kornit render it such that It is 
far preferable to that of vulcanized fibre. 
It will not maintain a flame. Of all the ma- 
terials which are now in the electrical mar- 
kets for supplies and Insulators, there is, as 
we have stated before, none that are satis- 
factory, Kornlt will fill this place. Its ten- 
sile strength per square inch averages from 
U3 5S to 1,811 pounds, which the reader can 
readily see Is more than satisfactory. This 
test was made by a well-known electrical 
engineer, who Is now acting in that capacity 
for the United States Government, with a 
Standard Riehle Bros, testing machine. 

Waste horns and whole hoofs are being 
sold by the ton today principally only for 




fertilizing; purposes. There Is one town 
alone, Ueonmiater, Massachusetts, where 
they have an average of eight tons of horn 
shavings every day. These horn ^havings 
are now only being sold far fertilizing ma- 
terial. These eight tons of horn shavings 
manufactured into Kornit and sold for elec- 
trical purposes would easily bring $ 3,00 0, 
At this price it would be selling for less 
than one -fifth of what hard rubber would 
cost and about one-half what other compet- 
itive materials would sell for* even though 
they were not as satisfactory as Kornit* 

The last reports from my London corre- 
spondent, Mr. Jones, Informs me that the 



be used for the manufacturing of furniture, 
buttons, door handles, umbrella. cane, knife 
and fork handles* brush and sword handles, 
revolver handles, mirror backs, picture 
frames, toilet accessories, such as fancy 
glove boxes, jewel cases, glove stretchers, 
shoe lifts, etc.; office utensils, such as paper 
knife and pen holders, ink stands, pen racks; 
medical instruments, *uch as syringes, ear 
trumpets, etc., etc.; pieces for games, such 
as draughts, chessmen, dominoes* checkers, 
counters, chips, cribbage boards, etc.; tele- 
phone ear pieces, stands, etc.; piano keys, 
typewriter keys, adding machine and cash 
register keys* tea trays, ash trays, scoops, 




KORNIT FACTORY, NEW A RK, N J. ( BELLEVILLE STATION)* 



English factory is working at the present 
time every night and are many months be- 
hind in their orders. This is indeed won- 
derful, considering the fact that the Eng- 
lish factory has been in existence less than 
one year. 

To those of my readers w ho aro interest- 
ed In the Kornit Manufacturing Company 
with me, I am in a position to say, we are to 
be congratulated, when we realize what an 
elegant opportunity lies before us in this 
great and magnificent country* 

Kornit lias been In use in Russia about 
four years* In Riga, Russia, which is the 
largest seaport town of Western Russia, 
the Electrical Unions there are using Kor- 
nit with the greatest satisfaction, finding 
it preferable to any other insulating mate- 
rial* 

Besides electrical: insulators, Kornit can 



mustard and other spoons, salad sets, cigar 
and cigarette cases, cigar and cigarette hold- 
ers, match boxes, and hundreds of other 
useful and ornamental articles, all at a 
large and remunerative profit* 

Unless I am greatly mistaken in all my 
views and Information, shares in the Kornit 
Manufacturing Company will in a few years 
be paying regular dividends from 20 to 1G0 
per cent, and ail those who have had a 
chance to investigate and look into the mat- 
ter with me are of the same opinion* 

When I say to you that my good old fath- 
er owns quite iu block of Kornit shares and 
that every one of the shares which he owns 
cost him ten dollars each, you can see what 
great confidence I have in the future paying 
large dividends, benefits and profits. You 
can obtain shares today at $10.00 each. 



It Is ft fact that employees here in my 
office are Investing' their savings In shares 
of the Korn it Manufacturing Company, anti 
why? Because from day to day they have 

an exceptional opportunity to learn the in- 
side facts* and they can easily see that 

everything points tn the direction of suc- 
cess and big earning capacity* I was quite 
pleased and not a little surprised to have 
the wife of one of my employees in my 
home come Into thip office the other clay and 
hand us fifty one-doliar bills for five shares 
in Kornit. 

These fifty one-do tlar bills meant a lot 
of saving, and it meant saving for a long 
time. Dear reader, [ sincerely believe that 
this wife of a hard-working man will re- 
ceive such a reward for her persistent sav- 
ing that she will feel that when she; came 
to this office with those fifty one-dollar Milts, 
she did the wisest and most profitable thing. 
Everybody should team to save and feel 
that they have provided for a rainy day. I 
am personally interested In each and every 
one investing In the Kornit Manufacturing 
Company, I want to see them all prosper 
and have Health and Happiness, If I can 
see every reader of Popular Mechanics have 
at least five shares In the Kornit Manufac- 
turing: Company 1 would be so happy that 
I would scarcely know how to express my- 
self; and, dear reader, it is not by any 
means Impossible for you to do this. You 
can do this if you will only fry. if you will 
try earnestly and stick to It I will help you 
gain your object. The way to do this suc- 
cessfully is first to write me. Write me just 
how you are situated and juat jvhftt you 
want to do; just how many shares you wish 
and how you wish to pay for them. Take 
me into your confidence, 1 will be your 
friend, and I will try to arrange it so you 
can do just what you wish. Da not think I 
will not be interested in all you write. Your 
letter will come to my personal desk. I 
will open and read It myself and yon shah 
hear from me by return mall, I was a poor 
country boy myself and I am Irt earnest, 
sympathy with all of the readers of Popular 
Mechanics. 

If you could only know how hard t have 
worked to bring the Kornit Manufacturing 
Company where it now is- -how I have laid 
awaku nights thinking and planning — you 
could then better understand how Interested 
and proud I would be to hear from you that 
you were going to join me in this great new 



manufacturing business of producing Kornit 
ami selling it all over the United Slates. 

I promise you that I will work even 
harder than I had to work to make my first 
company the great big dividend -paying suc- 
cess of which I am now so proud. 

Sit right down and write me now. Take 
as many shares ns you cart, [ believe you 
will never regret it. On the contrary, that 
you will say that was the time that 1 did 
one of the wisest things I ever did in my 
whole life. 

If you can only take one share, well and 
good; you will be just so much ahead; you 
wit 3 have an Interest In the Kornit Manu- 
facturing Company which will pay you just 
as much profit In proportion to your Invest- 
ment as any other ahare-hoMcr. 

I should prefer you would take from five 
to one hundred shares, but, as I have said 
before, write mo and and say just what you 
would like to do and just bow you think 
you can do It, and as soon as I get your let- 
ter I will answer you and try and arrange It 
so you will succeed. If you will write me [ 
will also send you an illustrated booklet 
telling you all about Kornit, with a score of 
pictures taken in Russia showing the Kornit 
factory in that country* This booklet may 
be the means of teaching you how To take 
the first step to permanent success and 
wealth. Anyway, try, I will do all I can. 
Address your letters to me and mark them 
“ Personal.*' Address 

CHARLES E. ELLIS 

PRESIDENT 

7l7B t Temple Court, - Pfcw York City, N, Y. 



[Mr, Ellis besides being President of this 
company, Is also president of two other 
large and successful companies now paying 
large dividends, owning shares therein 
valued conservatively at over 3250,000.00. 
Mr. Ellis has other investments in New York 
City real estate, bonds, stocks and mort- 
gages to the amount of many hundreds of 
thousands of dollars. Any bank or mercan- 
tile agency will tell you his guarantee Is as 
good us gold. TVds is a successful man who 
wishes you for a Co-partner, ns n Share- 
holder and Dividend Receiver In this com- 
pany. Remember you will do business per- 
sonally with Mr. Ellis In this matter. 1 
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MONARCH OF BATTLESHIPS 




Launch of the “Dread nought' ’--Largest Battleship Ever Built 



England's new sea terror, greatest battle- 
ship ever built, the “Dreadnought/’ concern- 
ing which so much In general and so little 
In particular has been revealed to tlie world, 
has been launched. The vessel was laid 
only last fall and Is to he completed within 
a year. Details of construction have been 
carefully guarded, but it Is claimed that 
the “Dreadnought" will embody all that was 
learned from the Russo-Japanese war, and 
England’s naval officers were the only ones 
who were given opportunity to study the 



conflict from the decks of Japan's battle- 
ships, It is said that the vessel Will be 
Immune to torpedo attack* that her displace- 
ment will be 18,500 tons; speed, Vj knots- 
main immune tit, ten 12 -In. guns, besides 
which she will carry eighteen 3 -in, quick- 
firers. She will be propelled by turbines* 
The Japanese at tlieir own government 
shipyards have started mi the construction 
of a battleship of 24,000 tons which, when 
completed, will be even greater than the 
“Dreadnought.” 



ALCOHOL FOR INDUSTRIAL 
PURPOSES 



Wherever the cost of alcohol Is net pro- 
hibitive by reason of excise duties. Its use 
for Industrial purposes is markedly on the 
increase. England made n good, beginning 
in adapting alcohol to industrial uses, hut 
Germany came into the field and the internal 



AERIAL CAMERA UNFAILING SPY 



Reveals an Enemy 30 Miles Away 

A new camera has been produced, which, 
suspended from a small war balloon at an 
elevation of 3,000 ft., makes it possible to 
ascertain the strength of the enemy’s ships 
or fortifications at a distance of 30 miles. 




Wide Angle View at Comparatively Short Distance 



revenue restrictions were so great In Eng- 
land that She could not Compete with Ger 
many, where the cost of alcohol is so much 
less. Consequently many of the British fac- 
tories were abandoned, for, while alcohol 
can be produced there at from 16 to 18 cents 
per gallon, the conditions existing raise the 
price to $3.04 per gallon, -A committee has 
been appointed by the chancellor of the ex- 
chequer to inquire Into the matter in this re- 
lation, and determine the advisability of re- 
adjusting it Alcohol is now produced from 
grain, beet root, and potatoes. Germany 
grows many tons of potatoes especially for 
this purpose, annually,, and the potatoes 
from which alcohol has been mode are after- 
ward fed to cattle, which, it Is said, eat 
them with great avidity. France used 3,000,- 
000 tons of beets in 1903 for making alcohol, 
spoiled beets serving the purpose as well as 
good ones. 

In connection with Industrial purposes al- 
cohol Is annually assuming greater import- 
ance, In the chemical trades it is for many 
purposes indispensable; as an illuminat'd it 
Is said to vitiate tin* atmosphere less than 
any other save incandescent lights, and In 
Europe alcohol lamps of 1,000 candle power 
are manufactured, while 200 and 250 candle 
power lamps are commonly obtained. Many 
dyes cannot be manufactured without the 
use of alcohol. Ill Germany 3,000 spirit en- 
gines are at work, says United States Consul 
Halstead of Birmingham, England, while 
50.O0Q alcohol lamps were sold by one Ber- 
lin firm in a single season. 

In France, alcohol for the propulsion of 
motor vehicles has made great progress and 
Is now in a successful stage 



The balloon is large enough to Carry a 20 in. 
by 48 in, camera, but Is smaller than the old 
style war balloon, in which the photographer 
bad to ascend in order to operate the instru- 
ment. It is not as expensive or dangerous 
as the former method and by means of elec- 
tric wires the camera is under full control 
of the operator while standing on the ground. 
The use of the smaller balloon saves gas, 
enables a much quicker ascension, and 
makes its use practical from the deck of a 
h a 1 1 1 esh i p. Do mo n s t ra t i oi i s ha ve u Ire: id y 

determined this fact. While the large bal- 
loons are difficult or impossible to operate 
in ;i wind, the small balloon can still be 
worked, and In event of accident to the bal- 
loons or their gas generators, the new cam- 
era can be sent up by means of box kites. 

The camera is equipped with two lenses. 
One is a wide angle lens (180°) and is 
used with a 20 in by 43 in. plate. The other 
Is u narrow angle lens (10°) and is used 
with a 16 In. by 20 in, plate. The lenses are 
always used with t Iso focus set at infinity. 

In operation the balloon is first sent up 
with the wide angle lens and an exposure 
made of half the horizon. It is then brought 
down and the plate is developed by a special 




Marrow Angle Effect 
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and rapid process. If noth- 
ing of interest is seen on the 
develop oil plate the camera is 
went up again mid the other 
half of the horizon la taken; 
but if there is any indication 
of the enemy’s fortifications 
or forces the camera Is sent 
np with the narrow angle 
lens. This lens takes only 
on Hthi Tty-sixth of the horizon, 
hut makes a picture very 
much larger than the wide 
angle lens. A picture taken 
with the narrow angle lens 
will plainly show a fort or 
battleship which appears as 
a mere speck on 1 lie wide 
angle picture, 

The inventor of this device, 
Prof, George R* Lawrence, of 
Chicago, in a recent interview 
with President Roosevelt and 




former Commissioner of Pat- 
ents Chamberlain, has decid- 
ed to keep the invention a 
government secret, at least 
for the present, hence the 
most essential details will not 
be given out, as the process 
is most carefully guarded. 

Actual tests of the appara- 
tus have exceeded the expec- 
tations of the inventor and 
have so interested the Presi- 
dent that he called for a spe- 
cial report of the Army and 
Navy boards. If the report Is 
favorable the government will 
doubtless secure the exclusive 
rights, in which ease the in- 
ventor will realize an inde- 
pendent fortune. 

The camera Is a never-fail- 
ing mechanical eye which 
takes in every detail, where 
the most highly trained hu- 
man eye with the aid of the 
strongest field glasses can 
discern only the largest and 
most prominent features. 
There is no possible way to 
enlarge the vision of man be- 
yond certain limitations, while 
the impression of the camera 
on the negative can be en- 
larged several hundred times. 
The superior advantage in 
time of war to the nation 
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possessed of this secret and equipped 
with such a spy can scarcely be estimated* 

Mr. Lawrence has for 
years made a study of 
photographing from lofty 
standpoints, and making 
bird's-eye views of man- 
ufacturing plants, towns 
and cities, it was be- 
cause of the difficulty he 
experienced in finding a 
suitable elevation on 
which to rest his camera, 
that lie Invented and con- 
structed a novel tower 
for this express purpose; 

a construction the most remarkable of its 
kind* 

When raised to its full height the little 
platform on which the photographer and 
his camera stand, is 192 ft. above the 
ground. The tower Is steadied by steel 
wires to hold it from falling and the struc- 
ture is so light the observer expects each 
moment it will break like a pipe stem, 

in fact no one but the intrepid inventor 
has ever dared to go to the top to work the 
camera* The tower is made of sections of 
fir wood which slide into each other, closing 
like a telescope. The tower can be taken 
anywhere a wagon can go, and when un- 
loaded and set up on end is 20 ft, high. 

It is then raised, one section at a time, by 
turning the crank at tbe bottom, after the 
manner of the extension ladders used by 
firemen. As each section reaches Its ex- 
treme height it is locked in position and 
connected to four guy wires. These wires 
are attached to posts* trees, or other fixtures 
if available, and If not may be fastened to 
screw anchors set in the ground. The cam- 
era is strapped to the platform before it is? 
elevated, and is carried up with the tower, 
but the operator must climb the full 192 
ft hand over lmnd on a ladder which Is so 
blender the slightest misstep would be fatal. 



CROSSING THE ENGLISH CHANNEL 
BY AIRSHIP 



A balloon of the Aero Club of England, 
occupied by two of the dub members, 
crossed the English channel and landed 20 
miles Inland in France in just four hours 
and ten minutes recently. At one time the 
balloon ascended to a height of 10,099 ft 
where It encountered a snowstorm and was 
Inerusted with frost, 
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FINEST RIVER STEAMER EVER 
BUILT 



New Boat on the Hudson Queen ot 
Inland Craft 



By B. E. Olcutt, President Hudson River Day Line 

It is a pleasure to comply wit'll the re- 
quest for brief details of our new steamer, 
and to present to the readers of Popular 
Mechanics a picture— taken from the model 

of what will be the finest boat on any in- 
land waters ill the world. It Is a long way 
from Fulton's ■Clermont” of 1807 to the ^Hen- 
drick Hudson** of 1906, and in the creation of 
this latest queen of river craft there baa 
been embodied all the best improvements 
which have followed in the wake of that 
first crude effort from that day to the pres- 
ent moment. 

Great care has been taken in the new boat 
to provide every conceivable advantage, 
comfort and safeguard to the passenger. 
No freight will be carried. 

Every place on the new steamer from 
which it is possible to get a good view of 
the Hudson is given up for the passenger's 
pleasure. The large observation rooms on 
the hurricane deck, and the shade deck over 
it, and the bridge deck above that, are all 
open; this is very largely a new feature or 
departure in super- structure designing and 
we think is sure to meet with popular ap- 
probation, We figure on a comfortable carry- 
ing capacity of 5,000 people. 

In the planning and making of this boat 
we have employed the highest skill known 
to us in this or any other country. The 
interior decorations are varied and elab- 
orate; no expense has been spared in the 
use of expensive woods from all parts of 
the world, and the best artiste obtainable 
have lent their skill to secure effects of 
color- blending not hitherto known in steam - 
boating. The boat will be almost si continu- 
ous sheet of plate-glass, so that the traveler 
can from any point look out upon the beau- 
tiful and ever-changing scenery as the ves- 
sel glides over the bosom of the placid river. 
Rich carpets will cover the decks. 

The hull is steel, 390 ft, long and 82 ft. 
wide; paddle-wheels 24 ft, diameter with 
paddles 14 ft. 5 Em long, and making 40 
revolutions per minute. The main engine is 
of the Incline double expansion type, with 
three cranks, having one high -pressure 
cylinder, 45 la. in diameter, and two 
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low-pressure cylinders, each 70- in. bore, the 
stroke of all being 7 ft. Two huge steel 
stacks vise 70 ft, Five years were spent in 
perfecting the plans, and the steamer is 
expected to go into service during the com- 
ing summer. 

* ■ > 

GUIDE POSTS IN THE DESERT 



Stone guide-posts are being placed in the 
deserts of California to di- 
rect lost travelers to springs, 
wells and small streams. 
Every year large numbers 
of prospectors risk Hie dan- 
ger* ol the desert in their 
eager search for gold. Many 
of these wander about 
until they become bewil- 
dered and after searching 
for water for hours and 
days, perish, miserably, of 
thirst. The legislature of 
California has appropriated 
$5,000 for placing the guide- 
posts and several counties 
have already undertaken 
tlie work. Thousands of 
posts will he erected during 
the spring and it Is expect- 
ed that the number of deaths will lie greatly 
decreased by this means. 

+-*-• 

Victor Wheeler, and several other boys at 
Great Falls, Montana, have built and are 
operating a wireless telegraph for a dis- 



NEW FJRE- FLOAT FOR LONDON 



A new Are- float, the “Beta," has been 
added to the fire protection facilities of Lon- 
don, The vessel Is 100 ft, long, with a beam 
of 16 ft, 6 in. and a water draught of 40 In. 
The low draught enables her to pass under 
bridges at all states of the tide. The vessel 




London Fire Boat 

is fitted with twin-screw engines, two water- 
tube boilers and four tire pumps with a dis- 
charge of 4,000 gals, of water per minute 
at 140 lb, pressure per sq. in. On her trials 
she steamed 12 miles per hour. 

Ijondon is far liehind other large cities of 
Hie world in her tire protection equipment, 
but of late she has been adopting American 
methods. 

* ■ » 

PUMPS 140,000 GALLONS A MINUTE 



One of the largest rotary pump plants in 
the world has been erected for the Neelies 
Canal Company, of Beaumont, Texas. This 
plant, which will be used 
for Irrigating purposes, 
will discharge at the rate 
of 140,000 gals, a minute 
or 23 gals. In one- hun- 
dredth of a second. The 
impellers are 58^ in. in 
diameter and displace 
512 gats, at each revolu- 
tion. 

The pumps are direct 
connected to an IS by 38 
by 48 in. compound com 
denying corllss engine by 
a shaft 11 in, in diameter 
with bearings 30 in. long. 
The keys in the couplings 
are made of babbitt in- 
stead of steel, to prevent 
breaking should a piece of 
wood be drawn into the 
pump. 



tance of about 2.00G ft 



ft 




Pumps 2.J00 Gallons a Second 




408 



POPULAR MECHANICS 



WHAT HAPPENS WHEN A SHELL 
BURSTS 



almost 650 pieces. Had the projectile burst 
in a gmup of men the fatal results can 
easily he imagined* 



The average citizen who is accustomed to 
muling of shells and other munitions of 
war rarely hus the faintest conception of 
the fearfully devastating effect that results 
when a shell explodes. The accompanying 
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Fragments of Burs te d Shell 

picture, for the original of which we are 
Indebted to the Journal of the United States 
Artillery, gives a vivid account of a test 
shot recently fired at one of the proving 
grounds. 

The shell, which was known as a 6-in. 
A* P. shell, originally weighed 102% lbs,; 
the recovered fragments aggregated 94 3 '16 
lbs., of which the largest piece weighed 
10% lbs, The average weight of the pieces 
was 2 5*16 02 s. The shell which was loaded 
with black powder on being fired from the 
gun passed through sis inches of Imrd-faced 
Krupp plate, and burst when about 8 ft. 
beyond. Arrangements had previously been 
made for the recovery of as large a num- 
ber of the fragments as possible. 

When the count was made there were 



AEROPLANE PLUNGES 1,800 FEET 
TO EARTH 



At a height of 1,800 ft. and with a daring 
aeronaut clinging to the frail framework. 
Prof* John I, Montgomery’s aeroplane took 
a sudden downward plunge to the earth, 
during a recent trial at Oakland, Cal. Hor- 
ror-stricken crowds, remembering the fatal- 
ity of last summer, watched the erratic de- 
scent of the air machine, which described 
short circles as it fell ami twice righted 
itself. The aeronaut strove frantically to 
control the craft and when near the earth it 
floated on even keel; then fell again* The 
machine was wrecked, but the rider was un- 
injured beyond a few bruises and cuts. 

• * » ♦ 

LONG DISTANCE SEARCHLIGHT 



A powerful searchlight that throws its 
rays 7% miles, so that objects at a dis- 
tance of 6% miles can be plainly seen Is 
being tested in Switzerland, The light is 
placed at an altitude of 3,600 ft* and is of 
1,000,000 candle power, being run by 24 hp. 
The diameter of the projector is 3.2S ft. The 
light can be handled by wire from a dis- 
tance of 656 ft* from a motor car which is 
used to transport it. 

» ■» 

HOW BROKEN BONES LOOK 



The old saying that nobody knows what 
is inside of him no longer holds good, 
and surgeons now make 
frequent use of the 
X-ray in making a 
photograph of broken 
bones before setting the 
fracture. 

The a c c o m panying 
skiagraph shows both 
bones of the leg be- 
tween the knee and 
ankle as they looked 
when broken* Not all 
fractures require X-ray 
photographs; in this 
case the bones had 
broken a second time. 

The illustration is reproduced from the Jour- 
nal of the American Medical Association, 
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NOTABLE FOREIGN LOCOMOTIVES- No* 3 




ROYAL ENGINE.- CHINESE IMPERIAL RAILWAY -This locomotive was built in America and is 
U5ed i«» Mate occashm^r When the photograph was taken it was attached to a special train which 
used by the Empress of China, The decorations of flags and trimmings were of the finest silk woven 
In the most exquisite texture, and showing the royal colors. The passage of the train throughout the 
trip was regarded with great awe by the people* who prostrated themselves on the ground as it passed- 



“NON-SINK ABLE” BATTLESHIP 
PROPOSED 



An American battleship of 24,000 tons, 
which ^Imll be not only the greatest lighting 
machine afloat, but actually “'non-siukahle” 
is proposed In a Senate hill introduced by 
Chairman iiule of the committee on naval 
affairs* The new ship would lie named tlie 
"Constitution/' have a speed of 29 Knots, and 
11 have a lighter draft of water than any 
other ship of her size in the world, thus 
enabling the vessel to enter any port with 
practicable commercial depth of water, and 
with impunity smash everything within dis- 
tance of her gnus/’ The cost is estimated 

at $10,000,000. 





LARGEST LAKE CRAFT EVER 
BUILT 



The four largest fresh water boats in the 
world are under process of construction at 
the yards of the Chicago Shipbuilding Com- 
pany, South Chicago* These boats will be 
ready to launch in the spring and will be 
used for carrying ore on the great lakes. 
They are constructed of steel, are 600 ft. 
long, 58 ft. beam and 82 ft, high* They will 
be equipped with Scotch boilers and triple 
expansion engines. 

Instead of having a number of hatches, 
each boat has one immense hatch extending 
nearly the whole length of the boat. This 
arrangement, which has recently proved to 
be a success, will greatly facilitate loading 
and will make it possible to put i 0,000 tons 
of iron ore in one of these boats in one and 
a half hours. 

The cost of carrying the ore will he re- 
(hired to 1 mill per ton per mile. The cheap- 
est railroad rate is 8 mills per ton per mile. 



The stem- frame for the new 25-knot tur- 
bine Cunarder, now being built la England, 
weighs, including the rudder, 220 tons. The 
cast is one of the largest ever made in 
the history of shipbuilding and has attracted 
considerable attention. 
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LATEST CANADIAN-BUILT 
LOCOMOTIVE 



The Canadian Pacific railway ha* turned 
out tile first locomotives at its new shops 
in Montreal The illustration shows the 
first engine, intended for cither freight or 
passenger service. It is a simple engine 
using superheated steam; weighs 192.000 
lbs.; cylinders 21 in. by 2S in,; with engi- 
neer's cab placed welt forward, We are 
indebted to H, H. Vaughan, superintendent 
of motive power, for the photograph. 



HARNESSED FERRETS CARRY 
LEAD LINES 



The telephone company that uses jointed 
rods to put the lead lines through under- 
ground conduit systems is behind the times. 
The modern, approved and Inexpensive 
method is to put a tiny harness on a ferret, 
attach a light fishing lino and lure the little 
animal through by means of a piece of meat 
hung at the next manhole. One company 
starts a rat through ahead of the ferret, 
instead of using bait. 



NEW GASOLINE-ELECTRIC MOTOR FOR 

STEAM ROADS 



“Ready, fire!" 

It was the chief engineer who spoke, and 
his assistant who pulled a trigger which 
looked ns if it might be part of a shot gun * 
In fact it did belong to a gun, which was 
loaded with a blank cartridge of black pow- 
der. The explosion which occurred was im- 
mediately followed by the springing into 
action of a great mass of what appeared to 



be complicated machinery; at the same time 
the car with its load of guests moved grace- 
fully along the track. 

The occasion was a demonstration of a 
new gasoline-electric car designed for use 
on steam roads. The car itself is a com- 
bination passenger and baggage, 65 ft. long, 
weighing 65 tons, and, including the smok- 
ing room, seats 52 passengers. The engine 




Gasoline- Electric Cur, 65 Ft. Long, Four Compartments 
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Gas Engines and Electric Generator of New Car 



room is at one end of the car with a fair- 
sized baggage room separating It from the 
pa s sen ger eoinpa r tin ent. 

'The gasoline engine is considered the most 
powerful unit yet constructed for tills kind 
of work, and develops 160 hp. at 450 rev- 
olutions per minute. The sis cylinders are 
horizontal, opposed, 9 in. diameter with 10- 
in. stroke, and water cooled. The gasoline 
tank is beneath the ear, and ft mixing de- 
vice heats the gas before it passes into the 
cylinders. The generator is a direct con- 
nected, 120-kw., 600-volt, six-pole machine. 
One standard electric railway motor is 
placed on each track, The movement of 
the car can be controlled from either end. 
The gas engines were built in Birmingham, 
England; the electrical equipment and the 
installation was made by the General Elec- 
tric Company. The trial trip was from 
Schenectady to Saratoga at an average 
speed of 35 miles an hour. 



C EM ENT*CO V BRED TELEGRAPH 
POLES 



Between the climate and the ants wooden 
poles for carrying electric wires have had a 
short life in parts of India, Three years ago 
the experiment was made of covering the 
pole with cement which is hold In place by 
means of wire netting fastened to the pole. 
The test Inis been very satisfactory, and the 
cement coating has been applied to polos as 
long as 46 ft. It is hoped the life of the 
cement covered pole will be as long ns that 
of an iron one. in which case the cement 
process will displace Iron on account of the 
great difference in cost. 

Many railroad men predict cement railway 
construction: a line of cement telegraph and 
telephone poles extending from New' York 
to San Ei-unci seo; cement ties in place of the 
present woodetn sleepers; and cement bridges; 
already in use. 
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ENGINE ROOM OF A TURBINE STEAMER 




Through these Metal Tunnels the Steam is Roaring 



The engine room of a great turbine 
steamer presents a striking contrast to the 
act Lon of the old type marine engines. In- 
stead of rapidly moving masses of tons of 
shining steel and brass, with the throb and 
jar of the massive engines and whirling 
shafts, there is no visible evidence of mo- 
tion. Instead there are great steel cylinders 



placed lengthwise of the ship, side by side. 
Through these metal tunnels the steam is 
roaring as it moves constantly in one di- 
rection in its effort to escape, while a beat 
more in tense than any desert at noonday 
pours from every inch of the iron shells. 
The illustration shows one of the three tur- 
bines of the ^Cnrmania,” with its condenser. 



Near Leesville, La., a 
laud eo in pa u y I oco mo- 
tive recently found 
itself in an odd pre- 
dicament. While pass- 
ing a point whore the 
tracks are close to the 
ordinary level of the 
water in the river, the 
locomotive became de- 
railed. Before it could 
be gotten back upon the 
rails the river rose with 
the result illustrated. 
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AUTOMOBILE FIGHTING ENGINES FOi< 




Twelve huge fighting engines of tin 
entirely new type are being built at 
Puteaux* France, for the Russian govern- 
ment. The machines are armored automo- 
biles with a Hotchkiss gun projecting for- 
midably from a turret on top of the rear 
of the body and with portable steel bridges 
for crossing ditches and small sloughs 
Slung at the sides. 

As an early step 111 the practical adapt a - 



outlook on the enemy through loopholes in 
be turret and from of the car, and the gun 
yhieb tires 500 shots per minute can be 
trained In any direction. The firing angle 
varies from 10" to 30* and the effective dis- 
tance is 2,150 yds. Special steel that offers 
great resistance to bullets is used for cas- 
ing the wti-car. 11 Is painted in khaki and 
with all passengers on board and full sup- 
ply of gasoline and oil weighs only 7.040 




Armored War Car with Portable Bridges 



tion of the motor car to the purposes of 
warfare these machines are engaging the 
interest of military experts everywhere. 
The chassis is of the standard 30-bp. type 
with springs and axles specially strength- 
ened- The wheels are covered with sheet 
steel, have leather- cove red tires and are 
Interchangeable. Two spare wheels are 
carried at the rear of the ear. By means 
of a special solution in the air chambers 
the car can he run for about 15 minutes 
after the wheels have been riddled with 
bullets. The driver's and mechanic’s seats 
are In the usual position behind the engine 
and the engines can be started automati- 
cally from the driver's seat. 

Completely hidden from view within the 
vehicle, driver and gunner have u good 



lbs* Ponderous as the machine is, St is ca- 
pable of making 30 miles an hour on level 
roads and an average of 19 miles an hour 
across country, The facility with which 
it can he handled, backward* forward, up 
hills and across ditches, is astonishing. The 
portable rails or bridges are ail important 
and interesting feature; they can be un- 
shipped and placed readily and with case. 
Bach car cost $ X 6,000 and Russia has or- 
dered twelve more built during 1907 and the 
same number in, 1908, 

The ears were inspected by the French 
minister of war, M« Etienne, and u body of 
journalists before ladng turned over to the 
Russian authorities, and interesting tests 
were made in their presence, in ail of which 
the machine was under perfect control, 



TO MAKE A SKY»BANNER KITE 



The use of sky-baimers to announce 1 1 to 
location of picnics, fairs and other outdoor 
occasions, jis well as to udvertise theatres 
anti local stores will lie a common sight 
this summer. Sonic of the kite operators 
show performing dummies of men and ani- 
mats, which at a height of several hundred 
feet appear to he a genuine performance. 
These are a llcma ted at short intervals by 
pulling hi the dummy and running up the 
banner. Sueli a display made recently over 
tile principal retail street in Chicago ku con- 
gested tin 1 street that hi five minutes street 
ears and teams had to stop and the police 
ordered the dummy pulled down until they 
couicl open the street again. 

The kites may he bought or rented, or 
easily made by any one of ordinary fflt 1 - 
chan leal ability, from the directions given 
below, The kite described Is that used by 
E. E. Harbort. an expert in kiteflying. He 
calls it Ins triangular cellular kite 



The materials required Tor a 5-ft, kite 
are ns follows: 3*4 yds. No. 40 Berkley 

cambric or a good grade of pemdine 1 yd. 
wide; 20 ft, of strong cord or picture wire; 
a quantity of the smallest size tacks and 4 
strips of basswood or spruce having the 
following dimensions: 

2 strips %x%x5 ft part G 

1 strip %xYjx5 ft. , part G 

1 strip %x^x4 ft, 6 In.. .part I> 

From the cloth cut two strips AA, and 
two wings BE as shown in Fig. 1 and bom 
all the edges of strips A A, 

To make the frame place the Vj-iu. side 
of strip D on strips CC and tie securely with 
strong cord as shown in Fig. 2. Strips C 
and B should be notched at their junctions 
to prevent slipping and should be notched 
at the ends as shown in detail. Tie tem- 
porary cords FF at top and bottom to hold 
frame in position when attaching cloth. 
Fasten a piece of strong cord or picture wire 




Details of Sky-Rantier Kite 
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at the top of strip C and pass It throng 
the groove in the end of strip D, and fasten 
again at the bottom of strip C. When this 
is done un both sides the frame is ready 
to be covered. 

lack strips Bts on frame as shown in 
Fig, 3 h using the smallest size tacks, Puss 
tile ends of both strips through the frame 
and tack to In i die strip G as shown in Fig. 4, 
Then remove temporary cords FF. 

To the back of the kite tack the G-ft. 
wings BE on the strips CC and turn the 
edges of the cloth over the wire or cord and 
paste down neatly. 

Fasten the bridle on the bridle stick G ns 
shown In Fig. 5 and the kite is complete. 

^ or flying in a light wind use No. 18 
cable laid cord and for a strong wind uae 
No. 36. 

A kite of these dimensions will easily 
cany a 3 ft* x 12 ft. banner* lint should not 
be used when the velocity of the wind ex- 
ceeds 12 miles an hour. 

This is the kite that lias attracted so 
much attention in the down town district of 
Chicago, with large sky banners and per- 
forming dummy acrobats. 

■* * » — 

FIRST TRAIN PASSES THROUGH 
THE SIMPLON 



The first train passed through the Sim- 
plon tunnel on January 25th, 1006. It en- 
tered from the north at S:56 a. m. and left 
it at 9:33 a, in. As it emerged salutes were 
tired and crowds of spectators cheered. The 
train consisted of an engine and four pas- 
senger coaches containing u number of em- 
inent persons and journalists* 




Rfst Train Through 



SINOLE PHASE ALTERNATING 
CURRENT RAILWAY MOTOR 



Lfcctrical exiivrtH recently worked out n 
successful alternating current motor for 
street railway work. This system is spe- 
cially desirable for use on long distance in- 




New Hail way Motor 



I er urban lines, and is expected to be the 
type which steam railroads will adopt when 
Gjc change comes from steam locomotives 
in electric motors. One trolley line near 
.Milwaukee, 20 miles long, and another 16 
miles in length, have decided to use the mo- 
tor shown in the cut. It will operate with a 
potential oi 3.300 volts, alternating current* 
but will also work under the 550- volt di- 
rect current employed mi the city lines in 
Milwaukee. Each car will use four 75 hp 
motors, making 300 hp, to a car* Current 
will be distributed to the substations at 
33,0fK> volts and there reduced to 3.300 for 
the trolley wires, 

4 ■ * - 

WALLACE URGES PANAMA 
CONTRACT 



Former Chief Engineer Wallace recoin- 
mends let ting the Puna mil. construction to 
some good contractor* or putting the entire 
work In the hands of a competent govern- 
ment official who shall he on the ground 
and have authority to do things. He states 
t!u i necessity oj submit ting so many ques- 
tions for decision at Washington, 2,000 miles 
away* makes it impossible to either work 
satisfactorily or expeditiously. In other 
words, do as railroad companies do; decide 
nn the general plan and policy and then 
trust some good man to do tlie best he can 
and get results. 
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FLYING AUTO THE LATEST MOTOR CAR 




A new Paris a era- 
plane and automo- 
bile combined has 
the aeropl a n e 
mounted ou a chas- 
sis motor worked by 
liquid gas. When 
the apparatus is well 
launched on Its 
way, the force of 
propulsion and the 
resistance of the 
wind to the aero- 
plane* causes it to 
rise- The machine 
was designed by M. 
Tina of Fads. 



SLEEPING CAR TO HAVANA 



A car ferry is proposed* and will doubt- 
less be in operation in less than two years, 
between Key West and Havana* When this 
service is inaugurated one will lie able to 
take a sleeping ear in New York or Chi- 
cago and without once leaving the ear be 
landed in Havana* Forty hours is the con- 
templated time* Now York to Havana. 



EXPERIENCE OF A "TROUBLE” 
MAN 



“My first experience on the road was as a 
‘trouble* man/ 1 ' writes W* F. Laiuine in the 
Electrical Journal. He describes the cool 
reception he received at plants where the 
apparatus furnished by his company was 
not giving satisfaction, and how difficult it 
was to get any information from the pur- 
chasers; and bow* also, the trouble was 
more often found to be outside the appa- 
ratus than in it. He says: 

“One of our salesmen sold an alternator. 
Of the operation of this alternator evident- 
ly a very glowing description had been 
given to the purchaser* The alternator was 
of the well known compound type, belted 
to a high-speed engine, with a flywheel 
governor. The alternator was of standard 
make and all its characteristics were well 
known* The load was lighting* therefore 
nominally non -inductive. The exciter was 
of ample capacity. 

“The report on this installation stated 



that at times great difficulty was expe- 
rienced in keeping up the voltage; the ox- 
elter was much overloaded and two exciter 
armatures had been damaged; several elec- 
trical engineers had experimented upon the 
case and bad secured no satisfactory re- 
sults* therefore it was not welcome news to 
be designated for the job. However, the 
salesman and myself visited the plant and, 
as usual* met with a chill. The plant was 
started and everything ran well; the alter- 
nator held voltage with a targe margin on 
the rheostats and the exciter was quite 
cool to the hand* The alternations were 
about correct, the engine running at* ap- 
proximately, 250 r.p,m. 

“Retiring to await developments, we re- 
turned in about an hour* Conditions had 
now changed. The alternator could barely 
hold voltage* with all the rheostats out and 
the exciter* laboring under a heavy over- 
load, was quite hot* hat l noticed a different 
bum from that ut the start of the machin- 
ery. This led me to take speed. 1 found 
the engine now running not at 250 but at 
217 r.p,m + This explained everything. 
There was a defect In the engine governor 
which caused the speed to drop at a certain 
load and to remain there. After this defect 
was remedied the engine held speed and 
the electrical apparatus proved to he in 
every way satisfactory*” 



The late Prof. Langley, head of the Smith- 
sonian institute idtice began life an an 

architect a ml civil engineer In Boston, 
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HOMEMADE WINDMILLS FOR PUMPING AND POWER 



[The editor iw Indebted in the Stuto Agricultural Experiment Station* Of Me t>ra?»ka 1 ftirmuch of the data 

used in the preparation of this series ol articles.] 



PART 111 

THE BATTLE- AX WINDMILL 

The battle-ax mill Is another typo which 
may be constructed of scrap material and 
entirely by home labor, and under these con- 
ditions costs the 
farmer no expendi- 
ture of cash. A tow* 
prof lumber or pole* 
supports an axis to 
which tlie arms with 
their blades arc at- 
tached- This type of 
mill is set In a Used 
position with i axis 
north and south, con- 
sequently when the 
wind blows from the 
east or west it does 
not operate* This Is 
not a serious objection, however, as our 
winds are nearly Constant. 

The most important part is the axis. 
Wood, gas pipe, shafting, an Iron rod, or a 
section of a straight polo may serve for this 
part, but the best way of all is to use the 
axle and hub of an old wagon or buggy. 
These bearings when oiled are practically 
frictionless. The aruis arc bolted to the 
axis and, for greater strength* are some- 
times tied together with twisted fencing 
wire. The limit in size for the battle-ax 
mil! is about 20 ft. in diameter; mills S or 
10 ft* in diameter are more generally In use 
for pumping and irrigation purposes* 

A mill with a 12- ft. wheel is shown In 
Fig* 13* This mill pumps water for 125 
bead of cattle. The axis is of wood, 8 ft. 
long, with four fans having blades 3 ft 
square. The tower Is well built and sightly. 

This mill cost $10, 
hut one like It and 
quite as efficient 
could be built at no 
e x pen so s a v e la bor* 
by using poles and 
scrap material. Two 
home-made mills on 
a 160-acre estate 
near Overton, Neb.* 
where there are sev- 
eral fine shop-made 
mills in operation, 
were built for $1.50 






each and each pumps water for 50 cat- 
tle while one waters a garden patch in 
addition. Poles cut from the timber claim 
Mere lined to build the tower® and nn 
old buggy axle was used for the axis. The 
thimbles were taken out of tlie hub and 
fitted to the tower* anil the spindles run in 
the thimbles. One nut was removed and a 
crank screwed on in its place* then the 
blades were nailed on the arms and Die 
arms hotted to the axis. Cottonwood poles 
set in the form 

of a tripod were Re- 

used for the tow- 
or. The wheel of 
this mill is S ft* 
in diameter, the ^jsJi 

blades 2% ft, by 

Some battle-ax jSLjOu 

mills llavo six, 4 

eight, or many 
fans, usually pad- 
dle-sliaped, as in 

Fig. 14, Tills mill rjfj • / ]^|/ V v 
was built Up Of rr^m^Srnmt * ~m " 

old lumber, boxes* SI B q g V\ 

rails, wire, parts $§/ II JK 1 V\ 

of the frame and 13 VA 

gearing of an old 

thresher and the Fi ^ J5 

brake of an old 

wagon, rite diameter of the wheel is 12 ft. 
The mill cost between $G and $8, and has a 
largo tank, bringing the total cost up to $14. 

A battle-ax with a 10-ft* wheel built en- 
tirely of new lumber, furnished with a tank 
and painted cost just $15* Fig. 15 shows a 
battle- ax having Modes made of barrel 
staves. This gives an idea of the extent to 
which waste lumber can be utilized, 

A mill that saws wood Is shown in Fig. 
16. It is located at Verdun, Neb,* and will 
saw 30- in. logs. The diameter of the wheel 
is 10 ft. The sketch shows how the wooden 
drum and broke work, A plan of the brake 
is shown at the left* The handle. A, cramps 
upon the wooden drum, B. 

An unusual, but efficient mill, is shown in 
Fig. 17. The fans turn upon short arms and 
when they are turned so as to form a circle 
with edge to the wind, tlie mill is out of 
pear, turned slightly oblique, the fans catch 
the force of the wind and the mill starts. 
This mill is mounted on a shed which stands 
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north and south. The diameter of the wheel 
1st 10 ft. and the cost of the mill was $11, 
It runs a two-hole corn shelter, a feed 



Pig. 16 

grinder, and the grindstone. Power is trans- 
mitted by means of sprocket wheels and 
chain. 

This mill* like which there is only one 
oilier in existence* is located near Ashland. 
Neb., and its owner was awarded a prize for 
the originality and ingenuity of its construc- 
tion. 

All of these 
types may be 
modi tied or 
elaborated to 
suit the indi- 
vidual needs, 
and herein is 
a test of the 
builder’s inge- 
nuity: Not to 
follow prece- 
dent— to erect 
a huge, cum- 
bersome structure when his requirements 
are less; nor to model his mill after some 
other which may be efficient tor his neigh- 
bor, but wholly inadequate for him; bur to 
decide about what power will he required to 
perform his work and then take an inventory 
of the waste material on hand that can be 
adapted to the purpose. This method will 
tend toward economy of time, labor and 
money. 

{To be continued.) 



QUENCHING RIOTS IN PARIS 



When the Paris police found themselves 
unable to quell the rerent religious riots, the 
tire department tried quenching them. At 
one church, when the government officials 
came to take an inventory of the property, 
they found three thousand people barri- 
caded within and determined to keep out 



Sousing the Rioters 

the inspectors. The force of guards and po- 
licemen failed to move the mob, and water 
was pumped in on the people by a fire 
engine. The drenching and the unpleasant 
force of the water proved effective. Our 
illustration is by courtesy of the Graphic, 
Lon don. 

4 «" » 

WIRELESS MESSAGE 3,000 MILES 



What is said to be the longest transmis- 
sion of a wireless message yet made came 
from the dry dock "Dewey," a distance of 
3.000 miles. The “Dewey” reported every- 
thing In good order and making iy% rnliea 
an hour. 




popular mechanics 



419 



CAUSES OF FAILURE IN THE CON- 
CRETE BLOCK BUSINESS 



The chief causes of failure in concrete 
block manufacture were described by O. U. 
Miracle, in im address before a convention 
of cement product# men, The following Is 
condensed from his address: 

Architects as a rule are opposed to the 
use of concrete blocks for building pur- 
poses, and they, no doubt, have some 
grounds for being prejudiced- The material 
manufactured is often of inferior quality, 
poor workmanship and ugly design. There 
i a no excuse for treating a material so 
shamefully when it has such great possi- 
bilities. 

Probably the greatest detriment to the 
concrete block industry is the attempt to 



artistic designs as cement, but still the 
manufacturers cling to the imitation stone 
design. This material should be entitled to 
a distinct el ass bind Ion of its own and 
should not be designated as an artificial or 
imitation stone, ft is to be hoped that the 
objections to the concrete block will be 
overcome in the near future and give hu- 
manity the advantage of its great possi- 
bilities. 

* ■ » — 

GASOLINE-ELECTRIC CAR CROSS* 
1NQ THE CONTINENT 



An electric- gasoline car passed through 
Chicago on March 5th on its way from New 
York to San Francisco, This is the first at- 
tempt to make a transcontinental trip with 
a car of tills kind. The car Is 52 ft, long, 




Car that is Crossing the Continent 



produce a cheap article by using too small 
a percentage of cement. This results in a 
porous material which easily crumbles and 
Is entirely unfit for building purposes. The 
proper amount of cement to be used Is 
easily determined for any given sand by 
pouring water on it. The amount of water 
required to fill the spaces between the 
grains, gives the proper percentage of ce- 
ment, and for most sand varies from 25 to 
35 per cent. If crushed stone is used the 
same test is applied to the stone to find out 
how much sand and cement mixture to 
use. 

Concrete blocks are often not thoroughly 
cured. Blocks should be kept moist for at 
least seven days after making. The water 
should be applied with a spray or sprinkler 
immediately after the first set has taken 
place or as soon as It can be applied with- 
out washing out the cement. 

No material Is so easily susceptible to 



is mounted on two 4- wheel trucks, and has 
two compartments; The forward one for 
the generating machinery, and a larger one 
capable of seating 20 passengers in parlor 
car chairs. 

The gas engine is a s?x cylinder opposed 
type of 75 bp. direct connected to a 250 kw. 
generator. Current is carried to ordinary 
street car motors and when an excess of 
power is being made the surplus passes into 
storage batteries, which automatically feed 
the motors as auxiliary to the generator 
when required. 

Between New York and Chicago the speed 
made was 35 miles an hour. The system 
employed is quite similar to others recently 
constructed. 



One-fourth the wafer passing through the 
city mains of New York is wasted. This 
loss has made necessary the expenditure of 
$150,000,000 for additional supply- 
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quarries* while hundreds of marble cutters 
and some sculptors earn a living there, The 
quarries have been worked for over 2,000 
years, hut primitive methods are still in use. 
Blasting occasions a great waste as the 
fragments are too smell to he of value* 
■ +*■■ + 

PRESIDENT DECIDES IN FAVOR OF 
LOCK SYSTEM FOR PANAMA 
CANAL 



Primitive Methods Prevail 



QUARRYING CARRARA MARBLE 

At Carrara, Italy, whence conies the 
world-famous marble of that name* there 
are no less than 400 quarries, located oil 
the sides of the Apeuulne range. The 
mountains vary in height at this point From 
500 to 3,500 ft., Jagged and glittering white 
in the sunshine; beautiful in the extreme. 

About 5,000 uien are employed in the 



sen level canal, whereas the great traffic 
canal of the new world is the Sault Ste, 
Marie canal, a lock canal, Although the 
latter, the Soo, is closed to navigation dur- 
ing winter months, it carries annually three 
times the traffic of the Suck canal. 

"A careful study of the reports seems to 
establish a strong probability that the fol- 
low lug are the facts: The sea level canal 

Would be slightly less exposed to damage in 
the event of war; the running expenses, 
apart from the heavy cost of interest on thu 
amount employed to build it would he less; 
and for small ships the time of transit prob- 
ably would lie loss. 

"On the other hand, the lock canal at a 
level of eighly feet or thereabouts would 
not cost much more than half as much to 
build, and could be built in about half the 
time, while there would be much less risk 
connected with building it, and for large 
ships the transit would he quicker; While, 
taking into account the interest on the 



President Roosevelt will direct the Isth- 
mian Canal Commission to proceed with the 
construction of a lock type of canal unless 
congress decides in favor of a sea level 
waterway and instructs him accordingly. 
The foreign consulting engineers favor a 
sea level canal; a majority of the American 
engineers recommend the lock system. The 
foreigners have been guided by Suck caunl 
history: the Americans by the Sfliilt Ste, 
Marie canal. 

>The President says: “It will be noticed 

that the American engineers on the consult- 
ing board and on the commission by a more 
than 2 to I majority favor the lock canal, 
whereas the foreign engineers are a unit 
against it. I think this Is partly to be ex- 
plained by the fact that the great traffic 
canal of the old world is the Suez canal, a 



amount saved in building, ihe actual cost of 
maintenance would be less. 

“After being built, it would bo easier to 
enlarge the lock canal than the sea level 
canal*” 



WORLD’S FAIR FOR NEW ZEALAND 



An international exhibition will bo held 
iu Christchurch, New Zealand, from Novem- 
ber. 19rtGj to the middle of April, 1907. New 
Zealand buys In the United States annually 
manufactured goods to the value of $7,500,- 
000, Its climate Is said to be the finest In 
the world. Details regarding exhibits may 
be had by addressing the editor of this 
magazine, or the Secretary, New Zealand 
International Exhibition, Christchurch, N, Z. 



GREAT IMPROVEMENT IN FOUNDRY WORK 



Molds Carried to the Cupola to he Poured- = Large Economy 

in Continuous Process 



nm' of the poorer* stop 4 * on the sidewall: 
with hi* ladle of Iron anti poms t he mold. 
The moving side walk and carrier have the 
saine speed making it just as easy to pour 
as a stationary mold. 

After it travels a little farther, during 
whirh the casting Inis set, it Is removed to 
the elevator which carries it up and dumps 





For centuries swarthy men have labori- 
ously carried ladles lilted with liquid metal 
to the most distant parts of a foundry. The 
new method is a complete reversal, for now 
the molds come to the cupola in an end- 
less procession from morning to night The 
result is, for small castings, a largely 
increased output at u great saving lu cost, 
The usual system in a 
foundry is no intermittent 
process, The greater part 
of the day Is spent in 
making molds which are 
poured later on, This sys- 
tem works very well, for 
large castings* hut small 
castings can be made 
much quicker in a foun- 
dry equipped wirli the car- 
rier system. In this 
method the melted iron Is 
not carried to the molds* 
hut instead the molds are 
brought to the cupola by 
the carrier shown in the 
diagram (Fig, 1). This 
method not only saves 
time but also prevents 
the molten iron from cool- 
ing before it is poured. 

The operation of the 
new process Is as fol- 
lows: One of the molding 
machine operators opens 
the smul eliule at the back 
of his machine and allows 
enough sand to fall into 
his machine to make one 
mold. lie then turns on 
the compressed a is* which 
rams the sand better and quicker than can 
be done by hand. Then he turns another 
air valve which starts a pneumatic rapper 
constructed exactly like a pneumatic ham- 
mer. Tins causes the mold to vibrate and 
enables him to draw the pattern from the 
mold without any sand sticking. 

The mold is then placed on the carrier 
which consists of ei number of swinging 
shelves suspended from a truck overhead. 
These shelves are all connected to a Chain 
which moves constantly in the direction in- 
dicated by the arrows in the diagram. 
When u mold reaches the moving sidewalk 



Piuur Plan a* the Foundry 

H on an inclined grating, This grating has 
a shaking motion which causes the sand 
to drop down through the bars, and passing 
through a hopper It lands on a rubber belt 
conveyer. Jt is here moistened with a 
spray and then discharged Into a rotary 
sieve after which it is automatically con* 
veyed to the sand chutes to be used over 
again. 

The castings are too large to go through 
the inclined grating but roll oft 1 the* edge 
into the cooling chamber. After cooling 
they are tumbled and the., separated In the 
automatic separator. 
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This device is ns simple ns it is effective* 
Tbe castings fall through the hopper (Fig. 
2) and slowly slide down between two in- 
clined revolving pipes wlileli diverge at the 
lower end. This allows the small castings 
to drop through at the hopper end and the 
large castings to drop at the opposite end. 
Thus by placing partitions underneath In 
the right positions a 19 the eastings of one 
kind will full Into flie same box. 

The advantage of this device is more ap- 
parent in duplicate work where all similar 
castings cun be readily separated. 



AUTOMOBILE TESTING MACHINE 



An automobile testing plant has been In- 
stalled at Purdue University. The front 
wheels of the automobile rest on a plat* 




Testing Outfit 



form, while the driving wheels are on a 
pair of wide pulleys fastened to a shaft. A 
prony friction brake Is attached to the 
shaft, Motor Way says: £l The prony brake 
used consists of a cast Iron wheel with a 



wide flanged rim. Two iron straps, fitted 
with strips of wood forming the friction 
hand, extend around the pulley rim and this 
may be tightened or loosened by means of 
a screw' clamp, thus increasing or decreas- 
ing the friction on the pulley rim. The 
pulley Is prevented from heating by run* 
nhig ’water into the flanged rim where It 
takes up heat from the rim and is evap* 
orated. 

"With the machine mounted In this man- 
ner the draw bar pull is measured by a 
spring balance attached to the driving axle 
of the automobile by means of the draw 
bar, and to the frame of the testing ma- 
chine.” 

— -- — 

MECHANICAL REFRIGERATOR CAR 



Much Is hoped for in the tests being 
made with a mechanical refrigerator car* 
The car itself Is of the ordinary refrigerator 
type: the system can be applied to any such 
car at present in service. The operating 
plant is placed in a small room at one end 
of the car; power is taken from the car 
axle when traveling, or from a small gaso- 
line engine at other times. A fan main- 
tains a constant circulation of nSr around 
the car, during which It passes over the 
cooling pipes. Ethyl chloride is the chemi- 
cal used. The system is quite like that de- 
scribed in this magazine as being tried by 
the Russian government just previous to the 
war with Japan* 
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WHAT HAPPENS AT 60 ° BELOW ZERO 



Where Vood Freezes While Cooking: and Steel Tools Snap Like Pipestems 

Chester W. Tennant* Liaison* V. T. 



‘"Look out, or you will drop that 
chisel!” 

Before the sentence was finished the 
tool had slipped from the hand of my 
assistant, and striking upon some lmr 
iron flow into pieces ns if it had been 
glass instead of steel. This is no un- 
common occurrence when our ther- 
mometer is around 60 & below. 

Some of the other experiences of 60 11 
below zero may interest Popular Mo- 
chnnlcs readers, I am writing this on 
January 25: for two Weeks we have 
had a “cold spell . 1 ** Temperature lias 
ranged from 44* below zero (the 
warmest) down to 68 J below. Some 
of the outlying Yukon police stations 
report SO* below. These cold waves 
alternate with warmer periods of 10° below. 

Strange manifestations appear as a result 
of the extreme cold: one is the way a fire 
burns in the stove. It roars and crackles 
like a (great forge and wood in the stove 
seems to dissolve In the flames like a chunk 
of ice; the wood Is gone and we wonder 
where the heat went. 

At 60° below* every stovepipe throws out 
a great white cloud of smoke and vapor, re 
sembling a steamboat In its whiteness and 
this cloud streams away for 50 to 100 ft,* 
mingling with the rather white-grey mist or 
haze that remains permanent in tlie atmos- 
phere of the town like a great fog, when it 
is 40* or more below zero. This white- grey 
fog [s not fog as you know it, but is frozen 
fog* and every man, woman* child* animal 
and even the Are that burns Is throwing 
out moiE=mre into the air which is Immedi- 
ately turned into a cloud of frozen vapor 
which floats away and remains ‘visibly sus- 
pended in the air. Very slowly this settles 
to earth and in the morning about the stops 
and any protected place, one can see a very 
fine film of flour like dust deposited, which 
is composed of frozen vapor. 

At 60° below* the exposed ears* hands or 
nose freeze in going the distance of about 
one block under ordinary circumstances, but 
the children go to school with face and 
hands well protected. The breath, If blown 
out Into the cold air* roars like a mild jet of 
steam escaping. A dipper of boiling water 
taken from the stove and thrown out 



into the air at this temperature* gives 
out a peculiar whistling hiss as Its 
drops circle through the frosty air* 
Prospectors in attempting to boll a 
dish of rice or beaus upon a camp fire 
unprotected from the weather* find 
that the side of the dish which is in 
the Are will boil while the part of the 
dish exposed to the weather has 
frozen. To remedy this, the dish is 
set completely into the fire. Edged 
tools subjected to this temperature 
become ns hard, and brittle as glass 
and will break as readily under strain. 
L have seen a pop safety valve blow- 
ing off steam when weather was be- 
low 60 a , with icicles which bad 
formed by the condensation while it 
was blowing off hanging from the outer 
rim of the valve. The Icicles were not melt- 
ed by the outrushing steam but remained 
there for days, through many blow-offs, as 
I passed this station every day and watched 
the operation. All vegetables, potatoes, ap- 
ples* fruit, eggs,, etc., can be allowed, to 
freeze until they become like bullets* To 
make ready for use, place them In cold 
water half a day before using and the frost 
will slowly withdraw without Injury to the 
article* To attempt to thaw them out by 
more rapid process by fire or hot water* 
spoils them for use 

A frozen member of the human body* 
foot, ear or hand, can be safely thawed out 
by immersing the member in coal oil and 
keeping It there until the frost Is nil drawn 
out of the member into the oik This may 
require several hours IF it be a frozen ankle, 
or a hand frozen to the wrist; It takes 
about as long to draw out the frost into the 
oil as It took the member to freeze. This 
is absolutely n safe remedy and one thus 
escapes the surgeon's knife* us no had re- 
sults follow. This is not hearsay, as a man 
was saved a few years ago at our office 
by the night watchman who found him to 
the snow (45° below zero) arul both hands 
frozen to the wrists. He was taken into 
the office and treated as above for about five 
hours when ah the frost was drawn out 
without so much as inking a finger tip. The 
physician a were amazed as they thought 
amputation would have to be resorted to. Hia 





424 



POPULAR MECHANICS 




In Denver many of the street cars have no end doors and platforms, and passen- 
gers enter and depart from a large opening at the middle of the car. The climate U 
such that open or semi-open cars are used nearly every day in the year* The car 
shown is one on the lines of the Denver City Tramway. 



hands were as white and hard as marble 
and when placed hi the oil they snapped and 
crackled, as the oil began Lo act upon the 
ice crystals. This remedy should be remem- 
bered by all residents of cold climates as 
It would save many a limb* The tempera- 
lure of the oil should be about the same 
as that of the living room (about 60° above 
zero). Had I not instructed the watchman 
in tins matter, the no fortunate man would 
without doubt have lost both hands. Great 
caution must be exercised during extreme 
cold weather so as not to frost the lungs, 
which one will quickly do if he hustles 
about at ordinary pace. Quick and fatal 
pneumonia can be contracted In a few min- 
utes, Many a fine team of horses has been 
lost in this way, by attempting to haul as 
heavy loads, or as rapidly, as during warmer 
weather. The result is the team Is forced 
to breathe fast for the game load draws 
much harder at 60* below zero than at 10* 
or 20° below, as the snow becomes chalky 
and clings to the runners. Two years ago 
a team of mules dropped dead at the Forks 
from this cause and a few days ago a 
woodman lost a fine horse out of a team 
from the same cause. Some men are cau- 
tious and provide breathing bags for their 
horses, which Is a hag placed over the nose oF 
the animal and extending down IS hi. below 
the nose with an opening at the bottom. Tliis 
last week the Northwest mounted police 
have given orders for nil teams to be kept 
in the stabh's and tills includes the freight 
and stage lines, The wood teams have 
stopped hauling and the shortage in wood 
has run the price up to $20 a cord. 

One has to ho careful about touching 
things with unprotected hands. It is dan- 
gerous to take hold of a door knob when it 
is 66° below zero or thereabouts with the 



uncovered hand, unless you are careful to 
instantly release your hold, for if you do 
it will freeze your inner palm in five sec- 
onds, be very painful thereafter, and the 
result is the same as from touching a red- 
hot stove. 

Canned goods undergo frightful contrac- 
tion during extreme cold, ami suck in air; 
in summer with a temperature of DO* the 
reverse condition occurs, causing leakage 
and loss. 

Great spikes used in constructing the 
frames of buildings when subjected to this 
frigid temperature contract where imbedded 
In the wood, (they become shorter by con- 
traction) and w hen the dinging fiber of the 
wood cun no longer control tbe contraction, 
the shrinking spikes give a great Jump 
in tho wood and this is accompanied by a 
loud booming noise which sounds like the 
firing of a heavy gun, or as if some one had 
struck the building with a sledge hammer 
As there happens to be more than one spike 
in the structure, there Is therefore not one. 
but many of these explosions which resem- 
ble the sounds from a target range. Tho 
same is true of the sidewalks. 

Coal oil begins to thicken at 40 J below and 
at 60 a and 70* below becomes as thick ns 
lard and looks very much like lard, or hut 
a very llttlo darker and can be cut out of 
the can with a knife the same as you would 
cut lard or butter, A lighted lamp or lan- 
tern left exposed In this temperature will 
freeze up and go out in about SO minutes. I 
have not seen gasoline become stiff yet from 
any of the low temperatures that we have 
yet experienced. The extreme cold seldom 
lasts more than three weeks at n stretch, 
and a good part of the year the climate is 
fine, especially the summers, with continuous 
daylight throughout the £4 hours. 
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ROYAL TRANSPORTATION IN INDIA 




Elephants carrying burnished liowdnhs* 
and wearing; rich trappings of gold-embroid- 
ered velvet are furnished the Prince of Woles 
by indium potentates for loeal transporta- 
tion. The illustration shows several Indfan 



uses .for the eumcl and the elephant: l, In- 

dian snhRtiuito for water-cart; 2, Elephant 
candelabrum and fountain (candelabrum on 
elephant’s tusks) ; 3, Camel-onmlbus carry- 
nip: Princess luggage; 4, Elephant transport. 



426 



POPULAR MECHANICS 



Many a farmer could light bis bouse and 
premises brilliantly with electric light at 
no cost, except the putting in of a turbine 
or overshot wheel, and a small generator, 
with a small allowance for wire and fix- 
tures. If tbe power is some distance from 
the bouse electric motors will churn, saw 
and grind, and motors and generators are 
so simply made in these days, almost any 
bright young man of eighteen can do all the 
installing from the printed directions. A 
water power, where an expensive dam is not 
required — and there are thousands of this 
kind — is a very profitable possession. 
Overshot water wheels are now made of 
steel, which lias many advantages over the 
old wooden wheels. The steel wheels do not 
swell and warp, they carry more water, 
which means more power, and are made in 
till sizes from a few feet diameter up. The 
illustration shows a steel wheel 40 ft, high 
and 2 ft wide; it runs a mill at Spring- 
wood, Va. 

— . 

MILKING BY BULL POWER 



In many dairies a horse is used in connec- 
tion with a tread-power to run the separator 
and churns. Hoard’s Dairyman is authority 
for & most unusual application of this power, 
which however has proved so successful as 
to indicate a general adoption of the plan. 

In one of the largest dairies on the Pacific 
coast, eight milking machines are In use, and 
the power to operate the machines comes 
from a tread driven by a bull. The use of 
the milking machine is said to secure the 
milk absolutely free from dirt and outside 
contamination* 



CAST STEEL LOCOMOTIVE CYLINDERS 

Cast iron has always 
been the metal used for 
locomotive cylinders. Rail- 
road men have long de- 
sired a lighter material 
with greater tensile 
strength, but tbe foundry- 
men, realizing the difficulty 
of casting steel in such 
shape and size have de- 
clared against tbe use of 
steel, The Railway Age 
states successful s t e e 1 
castings have now been 
made, and tests show ten- 
sile strength 72,400 11 is.; 
elastic limit 34,000 lbs* 



OVERSHOT WATER WHEELS 



Water powers which once were considered 
of no commercial value arc now being 
1 utilized. Power lias a commerce value and 
can be made to earn money; the larger the 



power the more it is worth, of course, but 
many small powers now going to waste can, 
at bid ii II expense, be made to pay big re- 
turns in grinding, sawing and other work. 




Steel Overshot Wheel 




Locomotive Cylinders Of Cast Steel 




POPULAR MECHANICS 



427 



THE AERIAL ROWBOAT 

New Air Boat Propelled by Oars which Imitate Motion of a Bird 



By Alva L, Reynolds, Los Angeles, Cal, 



I atn happy to comply with your request 
imd tell the raiderg of Popular Mechanics 
something of my aircraft. The illustration 
shown in Fig, 1 is a fair representation of 
my "Man -Angel TT fly mg- machine in the act 
of flight. It has been given the name of 
'“Aerial Rowboat" by those who have judged 
It simply from the standpoint of appear- 
ances* I have been frequently asked why 1 
gave m.v invention the name ‘‘Man- Angel/' 
many people seeming to think 3 1 bordered on 
the sacrilegious* I gave It that name as 
symbolical of my home city, Los Angeles — 
Ciudad dr hu* Angeles (the original Spanish 
name), which translated Is “'City of the 



the cost incurred in building other machines. 

It is the only machine In the world that 
flies heavier than nir, or lighter at the will 
of the operator, and can ascend or descend 
without discharging 1 mi last or gas* My gas- 
hag is an ovoid In form and has its equator 
forward of the middle. This is not a matter 
of taste as may be supposed, but la one of 
the scientific and essential features of my 
machine. Any object of this form ir thrown 
through the air will always go big rad flr&t. 
It is this feature that renders my machine 
self -dirigible and self balanced, and is one 
of the reasons why it requires no rudder. It 
has no motor or other unnecessary maehlti- 




Fig. I --Rowing in the Air 



Angels'' where the idea was born and per- 
fected. 

Figure 2 shows 'Man- Angel” as it is leav- 
ing Chutes Park, Los Angeles, on August 
10th f 1905* The position of the wings shows 
the operator in the act of turning the ma- 
chine around, while the picture in Fig. 1 is 
caught while rowing ahead. From t lie two 
pictures one can gain a fair Idea of the sim- 
plicity of the means by which I accomplish 
aerial navigation full and complete* With 
this simple and infallible device I challenge 
any airship la the world to follow ray ma- 
chine, and T do not base my challenge on 
what I expect to do* nor what 1 cart do, 1 but 
upon what has already been done. Not only 
have greater fonts been accomplished will * 
the Jf Man- Angel” than with any other nu 
device, but it hus been done at a fraction of 



ery; simply two horizontal propellers, com- 
monly called wings, under separate control 
and attached to the ear by a combination 
joint which enables the operator to produce 
all the motions of the bird’s wing. 

The exertion of the operator is very much 
the same as that of rowing a boat on the 
water, but the principle Is really that of 
natural flight to the extent that if can be 
imitated with the aid of gas. It can be 
operated close to the ground or high in the 
air* absolutely at the will of the operator. 
In other words, the operator has the balance 
of power between gravity and the buoyant 
power of gas in ft fa oirw ftamfa, hut let it be 
understood that 1 do not claim to do any- 
thing unnatural or impossible. 

While the "M an- Anger 1 can do anything 
that the modern airship can do, and many 
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Fig> 2— Accent on August 10 

things it cannot, it has performed no 
miracles, Tn my invention I have simply 
followed natural laws and accomplished 
aerial navigation in the moat primitive and 
natural way possible, l do it with two 
wings, and use less than half the gas of any 
airship on record, and am working toward 
the elimination of gas as fast as possible. 
That is, the more expert the operator be- 
comes the smaller will he the gas-hag he 
will need to aid him In his flights. 

For military or observation purposes It 
has the following points of superiority, vi&.. 
It Is noiseless, infallible, economical and 
simple, and anybody of ordinary Intelligence 
and physical ability can learn to operate St. 
In order to protect my rights it will be nec- 
essary for yon to state in connection with 
the above description that I have patents 
pending In the United States and principal 
foreign countries. 



Place your electric light meter where it 
will not tie jarred. A store meter which 
greatly over registered was found to receive 
a jolt every time the front door was closed. 



COOKING WITH CRUDE OIL 



One of the finest hotels on the Pacific 
coast is cooking by means of thick, crude 
oil whit'li is burned with the aid of super- 
heated steam. The burners were placed in 
the hard coal ranges previously in use and 
also in twelve large ovens. The oil has been 
used for three months past, says the Hotel 
World, with highly satisfactory results, and 
at a saving over coal which will amount 
to $5,000 a year* 

♦ » » 

G ASO i -IN E-STEAM FIRE BOAT FOR 
VENICE 



That the city of Venice should use fire 
boats will cause no surprise, but the latest 
addition to Its tire department is some- 
thing unique in lire fighting craft* The 
new boat, which was built in England, Is 3-9 
ft. long, 7 ft 6 in. beam, and draws 2 ft. 
4 In. The propelling power Is a 20-bp. four- 
cylinder gasoline engine, water cooled. 
While the limit is going to a fire, steam Is 
generated in the boilers for operating the 
pumps. Fresh water for steaming is car- 
ried in tanks; the water pumped to the fire 
is taken from the canal. Steam nm he 
brought up to working pressure in from 6 
to 8 minutes; the pumps throw 300 gals, per 
minute. 

— 4 * > 

HORSE PROTECTION ON FERRV 
BOATS 



The society for the prevention of cruelty 
to animals has finally succeeded in getting 
the ferryboat companies at New York dty 
to provide the boats with wind shields. 
Horses heated with fast driving have been 
exposed to cutting winds while crossing on 
the ferries. The shields are canvas fastened 
to gas -pipe frames which swing back out of 
the way when not in use. 




The Shields are Canvas 
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THE RACING MOTOR CAR OP THE FUTURE 



REPORTING BY TELEPHONE 



In reporting itpwr to the big city chillies 
accurately and in the shortest time possible, 
the telephone has assumed an Important 
place. In matters of large interest, the 
paper publishing the story even a few 
minutes ahead of Its rivals has the selling 
advantage and to accomplish this is the aim 
of every good reporter. 

It is now possible to get In touch with the 
home office from almost any region by tele- 
phone, instead of rushing away to the tele- 
graph office to report, and with this conven- 
ience the reporter is enabled to remain at 
the scene of interest, or the seat of informa- 
tion, until all chance of further develop- 
ments is past. In many offices an expert at 
the typewriter wearing a head receiver rat- 
tles off the story as the reporter tells It and 
by the time it is told the copy is ready and 
is being rushed away to the machines. Fre- 
quently the farmers' telephone lines are put 
to service, as in the case of a sheriffs posse 
following a fugitive from justice, where the 
scene of interest wouid constantly shift. 
Again, in obtaining local news in the larger 
cities, the reporter starts out with one as- 
signment, gathers all the Information about 
that, reports it and while still at the 'phone 
receives another assignment This avoids 
loss of time. 

But the importance of the telephone in 
this line Is not limited to the large cities. 
The American Telephone Journal says: 

‘Tapers la smaller towns are extending 
the scope of their riew T s in a manner ’which 



will do much to assist in their competition 
with the newspapers in the large cities 
which have an extensive outside circula- 
tion, A long distance company in Indiana 
Is permitting the use of its line for the 
transmission to papers in this class of 
ttewg of national Interest, embodied in a 
special service derived from one of the 
great central bureaus. In this way the local 
paper which receives this service is enabled 
to place in the hands of its readers, some 
hours before the arrival of the paper from 
a large city, the news of distant events 
which it could afford to obtain In no other 
way than by telephone. 11 



GREAT TRANSCONTINENTAL 

RAILWAY FOR AUSTRALIA 



A great transcontinental railway is 
planned to connect the west and east coasts 
of Australia. From Brisbane to Freeman tie, 
2,500 miles, now takes 12 days by steamer. 
The proposed road would shorten this time 
seven days and develop a vast territory, 
and Increase the export trade enormously* 

* » » 

AIR BRAKES FOR AUTOS 



What with headlights, whistles and now 
air brakes, the automobile operator has be- 
come quite an engineer. Air brakes are the 
latest of the new features and are operated 
by means of an nlr compressor attached to 
the engine. A storage tank with a pressure 
of 65 to 75 lbs. maintains a constant supply. 



4 SO 
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LARGEST “ROUND HOUSE” IN THE WORLD 




Locomotive Depot Which Accommodates 6tl0 Engines at one Time 



Iti this country locomotives when not Jo 
service are u I ways universally sheltered in 
buildings called “round houses” oil account 
of their shape. In England the shelters 
are built like lmi£ train sheds, but close with 
doors at each end. “Running Shod" fs the 



railroad name. One of these, said to be the 
largest in the world, accommodates over 600 
locomotives. The express, freight and su- 
burban engines each have their own place 
The building belongs to the Umdon & South 
Western Ry., and is located at Nine Elms. 



RESERVATION SIGNS ON FRENCH 
CARS 



On the French railways compartment 
cars are used, and it is custom ary for the 
station master to hang signs on certain 
compartments when a train enters the sta- 
tion. reserving such ears or com part incuts. 

Experienced travelers frequently take 
advantage of the system to secure for a 
party of two or three a compartment in- 
tended for six persons, A suitable tip will 




Reservation Signs 



induce the station master to bang a “re- 
served^ sign on the compartment as soon 
as the favored party has entered the com- 
partment and drawn down the curtains. 

4 ■ » 

CONTRACTING PANAMA CANAL 
CONSTRUCTION 



Large public works are usually built by 
contractors, and the question is often asked 
why an exception should be made in the 
construction of the Panama canal. The ex- 
planation given is that the location and con- 
ditions are such that contractors would nec- 
essarily have bo large an element of un- 
certainty as to the work, they would be 
obliged to bid at prohibitive figures, in order 
to be on the safe side. The problem of sani- 
tation also is so closely inter woven with the 
construction work as to be difficult of sepa- 
ration, and yet this Is a feature which the 
government alone can handle. 

* ■ » 

LONG TRIP ON TROLLEY 



A party of owners and managers of elec- 
tric interurbau lines recently made a tour 
of inspection starting from Detroit and re- 
turning to that city in a special trolley car. 
The trip included lines In Michigan, Ohio 
and Indiana, with stops at scores of cities 
and large towns. The distance covered was 
720 miles which is said to be the longest 
trip ever made in an electric car. 
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FIRE GONG ON BRIDGE MOVED A LIGHTHOUSE 30 FEET 



In the city of Washington an IS in, fire 
Kong has been installed hi tlie bridge 
tender's cabin and connected to the fire 
alarm circuit. When an alarm is turned in 
the location sounded on the gong, and if 
the department will cross the bridge in 
going to the lire the bridge tender Las ample 
time to clear the bridge of other vehicles 
and to signal any approaching vessels that 
the bridge will not open for their passage. 
The idea is an excellent one and deserving 
of introduction on nil city swing bridges. 
+*+ * 

AUTOMOBILE MORGUE WAGON 



"Rattle his bones over the atones, be*s 
only a pauper whom nobody owns/ 1 is 
rapidly going out of date, Fresno, Calif., 
has a fine new automobile morgue wagon, 
with rubber tires and all the latest im- 
proven! cuts. Some people w’ho never in life 
had a ride in a motor car now enjoy the 
latest and best transportation when dead. 

<* » 

LARGE ENGLISH DREDGER 



Tn order to widen a channel the Orman 
lighthouse at Witten he rgeo wan moved to a 
new foundation on the 
same level, a distance 
of 30 ft. Iron girders 
were laid for the truck, 
and steel rollers served 
as wheels, while hand- 
operated wind hisses did 
the pulling. Steel guy 
ropes were run from 
the top of the light- 
house to frames on the 
ground, which moved 
with the crib work on 
which the structure 
rested. The Scientific 
American says: ‘The 

actual work of removal 
occupied 32 minutes; 
the lighthouse weighs 
60 tons and is 115 ft. 
high/ 1 

E slj > ert s d ecla re 1 1 le 
structure as strong as 
before. 




* « » 



The Illustration shows the big English 
dredge the "Bruce.” This vessel will exca- 
vate to a depth of 48 ft. below the water 
line. When in operation the buckets are 
in continuous motion, the forward end of 
the bucket frame being lowered as the work 
progresses. This dredge will excavate and 
deliver 9(11) tons per hour. As (lie buckets 
pass the highest point and start on the re- 
turn, they automatically empty H the mate- 
rial being conducted through chutes to 
scows fastened alongside. The dredge will 
hold 750 tons, 



The production of cement in this country 
increased from 335*000 bbl. in 1890 to 27,- 
000,000 bbl. in 1905. Cement Is supposed to 
have originated with the Egyptians 6,000 
years ago. 





This Dredge will Excavate 900 Tuns per ttaur 
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PORTABLE HOUSE WITH STOVE 
OVERHEAD 



One of the strangest houses ever built is 
in use at a brick works at Menominee, Wis. 
Tills house hi is shirs., roof and chimney, but 
instead of the usual foundation St rests 
upon wheel**, which enables it to be moved 
about as desired As there Is no floor the 
stove is suspended from bin beams in the 
roof and not only keeps the workmen be- 
neath warm, but thsiws the ground so they 
(ran dig the elny in even the voidest 
weather. By this means the works is 
enabled to keep rigid on making brick 
when other plants are frozen up and shut 
down. 



WHY THE NAVY IS SO EFFICIENT 
AND POPULAR 



A writer in the Sudor’s Magazine, in 
speaking of the naval recruiting station at 
Seattle, says ; “Out of the almost 500 men 
examined here since June 26th, less than a 
dozen sought to he one of the 'men behind 
the guns 1 because they were penniless, 
could not And suitable work, and sought the 
navy as a last resort. A fair percentage of 
the men who enlisted made their debut into 
tbo Navy by opening hank accounts with 
Uncle Sana, the sums ranging from $400 
down to a few loose dollars.” 

The young men of the country are wak- 
ing up to the fact that during a three-years’ 
cruise in the United States Navy tin? eduea- 
tional advantages which come from foreign 
travel are alone worth the time and work, 
while the life is one devoid of hardships 
and the paj T sure and good. 

4 » » 

COOKING BY ELECTRICITY 



Cooking by electricity has received a 
great stimulus In England as a result of the 
demonstration made at the recent electrical 
exhibition at London. Sixty-five guests sat 
down to a fire- course dinner, all of which 
was cooked after the diners were seated at 
the table, and in their presence. A meter 
was set up where It could be constantly 
read, and at the completion of the dinner 
was found to have registered 56 kw. hours, 
which at 2 cents, the prevailing price in 
London, amounted to $1.12 for current. 

4i» 

The Swiss government 1ms decided to use 
electric locomotives in the Simplon tunnel. 




Covered Wharves and Freight house Occupy Nearly a Mile of Water Front 
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A Forest of Iron Girders Supports the Root 



GREAT DOCKS AT NEW ORLEANS 

Freight House 2,200 Ft. Long; Cotton Warehouse 2,400 Ft, In Length 



The most extensive (Jock facilities of any 
mil road in the world have been completed 
at New Orleans b,v the Illinois Central rail- 
road. The great wharf extending along the 
Mississippi river is 3,500 ft. In length and 
350 ft. wide. It rests oil thousands of creo- 
soted pine piles, the framework is steel, and 
the roof concrete. Brick lire walls 17 in, 
thick divide it into sections of 500 ft. each* 
Two freight houses measure 2 f 2G0 ft in 
length by 100 ft. wide, while the cotton 
warehouse, by far the largest ever built 
anywhere, is 2,391 ft long and from 100 ft. 
to 160 ft. wide. 

The structural iron pillars in these build' 
Inga are surrounded with concrete, and the 
roof construction is equally fireproof, con* 
stating of several Inches of concrete. Every- 
thing possible has been done to make all 
these buildings non- combustible. In view of 
the vast quantities of cotton which is 
handled. 

The transfer of grain, cotton, sugar, rice 



and tobacco between rail and water trans- 
portation is enormous, and constantly in- 
creasing. 




Laying the Concrete Root 

These new docks and buildings are erect- 
ed on fbc site of those destroyed a year 
ago in the great fire which raged for hours 
and caused immense loss. 




Concrete Floor in Cotton Warehouse 
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WHAT OCCUPATION SHALL I FOLLOW? 



A Symposium on the Necessary Qualifications for, and the Inducements Offered by the many 
Mechanical, Engineering* and Industrial Lines til Work and Business. These Articles are Contrib- 
uted by the Managing Editors of Rublicatitina which are Recognized as Leading Papers In their 

Respective Fields* TIjf old Profcaaivn# are Qvertrvwdfd; the IFAofe TTurJ-Y 

is ftUlinfl /njr Sftuca&d HVcIWintc* rjijd Enpinttr/i* 



PART IV.— WHY A YOUNG MAN 
SHOULD BECOME A 
PLUMBER 



By Sid. Rosenberg, Editor of the Plumbing Weekly 
News, New V'ork 



Building operations throughout America, 
today, are liold up tiy the shortage of men 
familiar with some of the building trades. 
Of these, the demaud for plumbers is great- 
er than all others <*oin blued, The astonish- 
ing shortage of men in this trade cannot lie 

better shown than 
by The fact that in 
that portion o f 
New York City, 
south of Eighth 
street j the most 
densely populated 
part of the city, 
there Is only one 
bathroom for every 
1,000 people. These 
startling figures 
are absolute facts, 
being taken from 
a recent article 
published In Sani- 
tation ; lid* article 
stating that the 
lack of men able to install a sanitary sys- 
tern Is such that budding operations are 
carried on at sue h great speed that the liven 
who can do that part of the work cannot 
1m obtained to handle it all, 

When the demand for men in a certain 
trade becomes greater than the supply, it 
stands to reason that the wages for men In 
that particular trade Increase In relative 
value. Therefore today there is no trade 
that offers greater opportunities to a young 
man, or pays better, than the plumbing 
trade, It docs not require a genius or a 
well-educated man to become a plumber, 
and ttie chances for success are greater and 
more easily accomplished in this trade than 
any other. The work is pleasant: it is not 
work that injures a man physically, nor is 
It work whore his surroundings are liable to 
cause him to contract disease. 



If the young man decides to become a 
plumber, and his ambition, does not stimu- 
late him to go above the grade of a journey- 
man plumber, lie is assured from the begin- 
ning that he will be. employed all the year 
around and earn big wages, A man engaged 
as a Journeyman plumber can start od a 
capital of from ?25 to |100, and engage in 
a profitable business of his own. Mr. W. E. 
Thompson, the late president of the National 
Bank of Commerce, in St. Loti is, and one of 
the richest xnen in the west, started in life 
as a plumber. He served a bard apprentice- 
ship and then, as he became a competent 
journeyman saved up Ids money to start a 
business of his own. This business, by hard 
work, he Increased until finally, ho ranked 
as one of the richest men in America. It 
does not stand to reason that every young 
man who will take up the trade of plumbing 
will eventually be a hank president, but his 
chances, by conducting a shop of his own, 
are certainly greater for him to become in- 
dependent than in any other business in 
America today, / 

From years past, the learning of the 
plumbing trade, by a young man having to 
serve a sis years' apprenticeship was limit- 
ed, more on account of the unjust restric- 
tions placed in his way than for any other; 
and the lack of apprentices in the plumbing 
trade has been the main anise for creating 
the present shortage of plumbers in this 
country, Even this condition is now 
changed, for an excellent course can be 
taken in correspondence schools. At first, the 
Idea that anyone could learn this trade In 
the school was ridiculed, hut as many young 
men were turned out competent workmen the 
feeling against this trade school rapidly 
passed away. This opens the field of plumb- 
ing to thousands of men, and with these 
many advantages it can he easily aeon that 
a young man's success in the plumbing trade 
is assured from the very beginning, if he 
possesses fair ability and will work dili- 
gently to perfect himself, 

* ■ * — 

A good furniture varnish is; Shellac, 
W| lb,: sandiirac, 4 oz.; mastic, 4 ok,; spirits, 
1 gal* 
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All thft article* ap- 
pearing in this de- 
partment are reprint- 
ed in bank farm at 
the end of each year* 




Contributions to 
this department are 
invited* if you have 
worked out a gvad 
idea or know 01 one* 
please Send It in. 




SCREW. PLUGS MADE OF OLD 
BULBS 

Screw -plugs, though not expensive, can be 
made of old burned-out bulbs, in the follow* 
ing way: 

Break the glass ofif even with the screw 
base (A) and also the little cap through 
which the wires are admitted to the lamp. 
Be sore to leave the wad of felt In to pre- 
vent short-circuiting. Connect the wires or 
cord (B) to the wires on the base (C) 
securely. Wrap some rubber tape (D) 
around the connection to keep the wires 
from touching. 

Mix a little plaster of parls and water to 




Inexpensive Screw-Plugs 



the consistency of putty and 611 in the hol- 
low of the base and just high enough to 
cover well the connections (E, Fig. 2). 
Round olf the top smoothly and leave until 
perfectly hard. — Contributed by Leslie Peto* 
Canid, 111, 

■ » » » 

PASTE FOR PAPERING PAINTED 
WALLS 

To make wall paper stick to painted walls, 
prepare a batter of flour and water in the 
usual manner, only a little thinner, and for 
each gallon of batter add i oz, powdered 
rosin. Set the kettle on a moderate lire and 
stir until It boils and thickens, and the rosin 
is melted Into the paste. When cool, thin 
down with a weak solution of gum arable. 



MOW TO MAKE A BENCH BRACE 



To make a handy brace and a cheap one 
take 3 pieces of %-in. pipe 5 In, long (AAA): 
three %-in„ ells (BBB); one %-in, nipple 3 




Bract Made of Pipe Fittings 



in* long (C) ; one %-In, cap (D); one ell % 
lu. by y t In* (E> and one nipple 3 in, long 
by T4 to. square (F) to fit the shank of the 
hit (G). Screw all these parts together m 
Illustrated. — Contributed by Scott IT. Phil- 
lips* Fairmont, W, Va. 

♦ * » 

MOW TO REPAIR A 20-1 N. CAST- 
IRON PULLEY 

One day whilst a large planer was run* 
ning, a fellow workman threw an I8db. 
sledge hammer across the shop as he 
thought, but Instead it struck the belt and 




Mended PuUey 



falling, knocked five small pieces out of a 
20-in, cast-iron pulley. We could not get 
another pulley of the same size for the 
planer In less than a week, so I mended the 
broken one. 

I drilled a bole In each of the small pieces 








m 
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and two or three In the large pieces- Then 
in a piece of Iron, A, 4r in. wide and the 
length of the opening between the spokes of 
the pulley, I drilled holes to correspond 
with those in the pieces* Then with some 
flathead stove bolts with nuts and washers 
bolted the parte together through the holes 
and tightened nil up. The pulley ran all right 
for that week until we could get a new 
one^outributed by Thomas McGuire, Bab 
time re, Md. 



DEVICES FOR (JETTING ENGINES 
OFF OF CENTER 



In Fig. 1 Is shown a starting bar for get- 
ting engines of 100 to 30Ohp, off the center* 
This Is a simpler method than the old way 
of getting a block and piece of timber and 
prying the engine over a little at ft time, 
says a correspondent of the Engineers 1 Re- 
view, On a large engine, however, even this 
wrench will not work. 

For engines not too large, try the device 




shown in Fig, 2. A clamp grips the rim of 
the wheel and Is connected to a long lever 
by a short link. The long lever is supported 
by a stand. When the engineer forces the 
long lever down at the end, tlie clamp grips 
the rim of the wheel and the engine is 
turned from center. 

»* » — 

TEMPLATES FOR PATTERN WORK 



Use sheet aluminum, the thinnest hard 
stock made; lay out the template with a 
sharp knife. For circular work use a pair 
of dividers with sharp points, then by work- 
ing the sheet hack and forth, it will break 
sharp and clean on the line— A Reader. 



REPAIR FOR LEAKY VALVE 



We had a 2 In, valve on a Hire of pipe* 
carrying a pressure of 40 lb. The valve was 
practically new, but dripped all the time. 
We faced up the original disk and poured 
an old disk with babbitt, but to no purpose, 




as I suppose there was some roughness on 
the inside of the valve. 

We then burned out the original compo- 
sition in the disk and replaced it with a 
leather washer, market! by clamping disk 
and leather together in a vise, cutting to a 
driving fit and driving the washer Into the 
groove with a small hammer. Now the 
valve holds, without any leak whatever* 
against a cold water pressure of from 40 to 
fid lb.— Contributed by Stoke Richards, Santa 
Clara, Cal, 

m ■ » — — — 

HOW TO MAKE A BLOWPIPE 
BELLOWS 



A good blowpipe is made of a foot ball 
and a bicycle pump connected up as illus- 
trated. The whole apparatus is carefully 
packed in a ID in. wooden bos in the shape 
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Fig. 2< 







■*^7 “ — * 
Vuica' r./f 



Fact-Ball Blowpipe Bel lows 



of a cube {Fig. 3). A hole is bored in the 
top to exactly fit the pump barrel, and the 
pump Is wired down to the bottom of the 
txjx. The tube leading from the pump U 
fitted with a small vulcanite tap. brought 
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outside the front of the box. When a very 
small poll i toil flume is being used, as in cer- 
tain glass- working operations, a sufficient 
pressure can be easily stored In the football 
to hist a considerable time without further 
pumping* The tap is then turned off, and 
none of the air can leak out through the 
pump (for, however good the pump may be, 
under the great pressure a slight quantity 
of air tends to work out backwards through 
it). Good thick rubber must be used for 
connections. A correspondent of the Model 
Engineer, London, uses a blowpipe like this 
for soldering and melting metals for glass 
working and for chemical experiments, re- 
(fairing a higher temperature than a Bunsen 
burner will give. 

m ■ * 

SACK HOLDER MADE OF A HORSE 
RAKE TOOTH 



A bandy sack holder can be made of a 
horse rake tooth. Make one full turn as at 




A to form a spring and bend each end like a 
pig tall (EE) about 4 % in. from the end: 
then flatten and shape* Place a strip of 
hardwood (D) on one side of the spring, 
and fasten It stationary at one end with a 
hook (C) having a threaded burr as at F 
on the other side. Make a strong wire loop 
about 2 in. wide to fasten the hardwood 
atrip at B and to give the spring play for 
adjustment. 

One of these holders can be hung on a 
nail in the granary while tilling the sack 
and, as they are very light, it cap be hooked 
or unhooked readily without removing the 
sack until It Is full.— Contributed by Nathan 
By verson, Stewartville, Minn. 

* * » 

To lace a driving belt for a high-speed 
machine, hold the ends together and sew 
them with tough, strong wire, using the 
shortest stitches possible. This method: Is 
recommended in Practical Pattern Making, 
as excellent for fast-running belts. 



SIMPLE GATE HINGE 



To make this hinge two pieces of round 
iron will be required. Heat the pieces and 
twist them around twice as Illustrated, then 
bend the ends out and flatten them for 




MaJe of Roua4 Iron 



screw holes as at A and B* The twisted part 
will act as a screw, says a correspondent of 
the Blacksmith and Wheelwright, and the 
weight of the gate will cause It to close 
itself. 



TO DRAW A PERFECT ELLIPSE 



The following is a very easy way to draw 
a perfect ellipse 3 in. long, using a pencil, 
two plus and a piece of thread. 

Draw A-B 2 in. long and place a pin up- 
right in the drawing board at each end of 
A-B* Double a strong thread and tie the 
loose ends together to form a loop exactly 
£ 3 £ In. long. This may necessitate several 
trials* Place the looped thread over the pins 
and with the pencil point draw the string 
straight as at C, Then move tho pencil 
around in the direction indicated by the ar- 
row, always keeping the thread tight. Tb« 




Easy Wav to Draw an Ellipse 

curve traced by the pencil will be a perfect 
ellipse. — Contributed by Harry E. Iloyt, 109 
Cross St, Malden, Mass. 



Contribution * to this department Invited. 
If you havo a good kink, send it In. 
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Fig. 4 ELBOW 



IMAGINATION AND MECHANICS 



Tn the accompanying* Illustration the ftg- 
Tires correspond with those in the March 
cumber under the title *‘Tke Power of Im- 
agination as Applied to Mechanics/ 7 and an- 
swer the question propounded therein- 
How many had it worked out right? — Con- 
tributed by Paul S. Baker, Muscatine* Iowa, 

— * ■ » 

CHIPPING LARGE KEY WAYS 



Some time ago I had the opportunity of 
bidding on a job of removing a wood split 
pulley, 5 ft diameter, 20 In. face, from a 
6-in. jack shaft and cutting a key way 24 in. 
long by 1 In, wide by *£ in. deep, and plac- 



ing a large 4-ton pulley on same. Several 
different shops figured on the Job, the offers 
ranging for from two to four days' work pu 
the same. 1 was given tbe job to complete 
In 15 hours and the general opinion w'as 
that the keyway alone would take 10 hours. 

I rigged up an old man and after laying 
out my keyway, took a 15-16-In. drill and 
drilled 24 holes along the keyway, each 
about 7-16 in. deep, leaving 1-16 in. in sides 
and bottom to clean up in* In this manner 
the key way was cut and key fitted in seven 
hours* where if I had chipped all of It* it 
would have taken all of the 15 hours. This 
la not a new kink* but it goes to show how 
easy we can forget the simplest things and 
sometimes to our disadvantage. — Contrib- 
uted by Korman Baker, Moopestown, IlL 
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HOW ONE MAN BECAME A SIGN 
PAINTER 

It takes incessant practice to become a 

good sign painter mid nu inconsiderable 
part of the training comes from watching 
signs and advertisements, picking out their 
good and bad points and. deciding where you 
would improve them. Effects and wording 
are important particulars to watch. It is 
also well to watch sign painters work, when 
one has opportunity, A correspondent of 
the Master Painter tells how he began in 
this way while on the rounds of his daily 
occupation, not having opportunity to learn 
in n shop. 

At last: he secured a good plate of the Ro- 
man let! cry and numerals and began prac- 
ticing, formulating rules for himself from 
measurement* made by himself After mas- 
tering this, which took a long while, he ad- 
vanced to the Egyptian alphabet, and so 
through patient toll worked his way on to 
the fancy letters he had admiringly watched 
others make, and at last felt himself com- 
petent to tackle a billboard. lie finds his oc- 
cupation agreeable and well paying and 
names perseverance as his ladder to success. 
— ♦ » » 

DEVELOPER FOR SNOW SCENES 

A good single- solution developer for snow 
scenes, says a writer In the Queen, is as fol- 
lows: Soda sulphite, 90 g*; potassium car- 
bonate, 15 g.; soda carbonate, 45 g,; hydro 
qulnono, 7 g.; mctol, 5 g. Dissolve these in- 
gredients In the order given in one litre 
of boiling distilled water and then put the 
mixture in two half-litre bottles, labeling 
one ^old" and the other ‘ f new” Use the 
4, o)d’ f over and over again for developing, 
and as It Is used tip add some of the solu- 
tion marked fl new" 

— — — 

SEWER CLEANING DEVICE 

The sewer cleaning device illustrated can 
be used successfully up to 150 ft., says the 
Meta] Worker. When once the device ie In 




For Cleaning 



the pipe the joints cannot unlock. The 
construction Is clearly shown in the sketch. 



TOOLS MADE OP OLD BUGGY TOP 
JOINTS 

A Dumber of useful tools can tie made 
from the long Joints of a discarded buggy 
top. Any amateur blacksmith can ha miner 
out the Txds to suit himself. In the lllustra- 




Ma Je of Kuggy Top J (Units 



tlon, A shows one of the joints; B, joint af- 
ter it is cut off : C, dividers made of joint; 
D, inside calipers; E, outside calipers.— Con- 
tributed by John R. Black, Jefferson, Iowa, 

* * » 

CEMENTS FOR MENDING 
CELLULOID 

Broken celluloid articles, such as trian- 
gles, etc., can be mended with n cement 
consisting of 3 parts alcohol and 4 parts 
ether mixed together. Apply to the frac* 
tore with fi brush until the edges become 
warm, then stick the edges together and 
leave to dry for 24 hours. 

Another cement, recommended by Machin- 
ery, Is: Camphor, 1 part: alcohol, 4 parts. 




T 



Pipe Sewers 

Dissolve and add equal quantity (by 
weight) of shellac to the solution, 




uo 
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CONNECTING WATER SUPPLY 

TANK TO GASOLINE ENGINE 



There will be no more trouble from freez- 
ing if the water supply tank is connected up 
to the gasoline engine as shown in the dia- 




Non*-Frcezable Tank Connection 



gram. Extend the Intake pipe, D, to the 
center of the tank and use a 45° ell at 
A, in order to raise the pipe from the bot- 
tom, Use a good brass valve at B. The 
operating lever, G, can be made of %-in. 
pipe. Ice may form on all sides without 
closing the water supply* When running- In 
the day time the warm water will melt most 
of the lee that forms during the night — 
Contributed by Paul S* Baker, Muscatine, 
Iowa. 

+ » » 

CAUSE OF FAILURE OF BOILER 
FURNACES 



The collapsing of boiler furnaces is almost 
always the direct result of scale or of oil 
in the feed water, the latter being a particu- 
larly pToliflc source of trouble, according to 
a recent paper before the Northeast Const 
Institution of Engineers. No ordinary fur- 
nace falls for lack of strength if dean and 
covered with clean water, says the Journal 
of the Franklin Institute* A very thin 
smear of oil* however, has an effect totally 



out of proportion to what might be expected* 
In a furnace having a normal factor of safe- 
ty of five, this factor rapidly decreases after 
the temperature reaches 650 degrees F., and 
eutirdy vanishes at a red heat, isteum at a 
pressure of 200 pounds has a temperature 
of shout 3SQ degrees, or 270 below the point 
at which the tenacity of the steel begins to 
be affected, but a clean furnace, rubbed over 
with a very clean and thin coat of mineral 
oil, will soon rise above 650 degrees even 
under light duty, and often reach 1,200 de- 
grees, at which point 75 per cent of the 
strength has departed. With the use of 
high-grade mineral oils the danger Is less 
than with low-grade oils, due to the fact 
that the latter emulsify and hence cannot be 
removed from the feed water except by 
chemical treatment 

4 »» 

difficulty in waste-pipe 

TRAPS 



In a factory where the boiler feed fad!* 
itics consisted of a feed-pump, an ordinary 
injector and an exhaust Injector (which 
lust did the feeding) a new sink was in- 
stalled so as to catch the overflow from the 
Injector, caused by variation of load. Both 
injectors w + ere put together and the sink 
placed under them. The waste-pipe from 
the sink was connected to a pipe that re- 
ceived the drips from the engines, pumps, 
heater, etc., and provided with the usual 
trap under the sink. 

After everything was piped up, it was 
found that the steam pressure in the main 
drip- pipe forced the water out of the trap 
under the sink, thereby breaking the acal 
and allowing the steam to back up into the 
engine-room. In order to overcome this, a 




trap was placed In the iron pipe below the 
trap in the lead pipe. This arrangement 
was successful in holding back the steam, 
but after a few minutes* operation the wa- 
ter in the sink refused to run off. A 94-ln. 
hose with 30 lb* water pressure was run 
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down the pipe to force out any obstruction. 
As Ion# ns the hose was in operation tlie 
sink worked splendidly, says a correspond- 
ent of power, but when the hose was re- 
moved the pipe instantly clogged. The sug- 
gestion was made that the trouble was due 
to air being trapped between the two traps 
in the waste pipe. A small hole the Size of 
n pin was made, and the sink immediately 
emptied and worked all right. 

4 - » 

TIME GAS LIGHTER 



This device can lie used for either light- 
ing or turning off the gas. Take the Alarm 




Lights the Q*s at Any Hour 



winding thumb screw off of an ordinary 
alarm dock as at A, Get a piece of %-im 
round Iron %% in. Long; drill n hole in one 
cud and tap it out to fit alarm winding 
screw. Fasten a spool to the rod so that 
the spool will not turn; at the opposite end 
to where the rod tits the alarm screw, fas- 
ten the alarm thumb screw, B, so the alarm 
may be wound. Run a stout string, C> from 
the spool to the chain of a self-lighting gas 
lamp, T>, When the alarm goes off the gas 
will light or go out according to which chain 
the string is attached. — Contributed by Oil- 
ver IT, Bradbury, Jr,, 142 Grainger av., Knox- 
ville, Team 



HOW TO MAKE A CIRCULAR GUN 
HAMMER 



A circular gun hammer may be made from 
Vj-in. round steel without welding. Fig. 1 
shows the iron flattened two ways. At A It 




is made thick enough to make the nose of 
the hammer; at B It is thinner. It la then 
placed in the vise (Fig. 2) and split with a 
chisel at C and D and the points are turned 
each way us at E and F; it is then filed to 
finish ns in Fig. 3, This is left hand; to 
make the right hand work on the right side 
of the vl se. — Contributed by Nathan Syver* 
eon, Stewnrtvillo, Minn. 



ANTI-HUM DEVICE FOR TELE- 
PHONE WIRES 



To make the anti-hum device shown, take 
fiat brass, A, 7 in. long, %-in. wide and %-Jn, 
thick, and hold It in a monkey wrench to 
bend it to shape. Then drill a %-ln, bole in 
the buck and pass a Vj-iijl round brass rod, B, 




through. Get a thick old rubber heel and cut 
out two pieces with the holes in the center 
and take the rubber washers out and cement 
them together. Take the VWn, round braids 
rod 1H* In. long, flatten it at one end and 
drill a hole large enough for telephone wire 
to pass through In each end. Put the rubber 






washer oil the rod whore It passes through 
the %-in, hole, 1 3 ton push the rud through 
the pieces of rubber heel, G. Put a brass 
washer, 1>, on that end of the rod and a wire 
pin, E, through the hole- Thee put the de- 
vice on the telephone line as shown in the 
Illustration, l used elnctric S t jrl 1 1 cord, F, 
to bridge across,— Contributed by Edward A. 
Finkbam, Keimebunkpnrt, Maine, 



HOW TO MAKE A STEP GRAIL 



Many different styles of grails* ns well as 
three-cornered scrapers, flat scrapers and 
hand chisels, may be made from old files. 
The Illustrations show a goose neck or step 
grail used to get into 11 cavity. The cutting 
end, shown square here, can he made in any 
shape to suit Use need. The tool may have 
teeth on the bottom Side only, or on two or 
more sides; the corners may be round or 
square, hut murid ts best, says a correspond- 
ent of Wood Craft, because it leaves a fillet 
of solder on the pattern. 

To make this grail, draw the temper out 
of an old square file, grind off the flic teeth 
and forge it to the slge of the largest parr of 
the grail — 5- IS in, Bend it to shape and at 
point A, flatten it out. This gives strength 
just where needed and prevents it breaking 
readily. In width the flic is now 7-32 In. at 
the largest part, tapering to % in.; the step 
is 1 3- lfl in. down; when the teeth are rest- 
ing on a flat plate, the small end on which 
the handle fits is 1% In. up. 



A SIMPLE SPRING WINDER 

The handy spring winder shown In tin: 
illustration can he made of almost any kind 
of flat stock. The hole should he of proper 
size to tit loosely on the mandrel; the screw 
must he heavy enough to hold the wire and 
be placed a distance equal to the diameter 
of the wire from the mandrel hole. 

To wind closed springs, hold the bar or 
handle at right angles to the mandrel and 
to wind open springs, Isold the mandrel to- 




wards the rear end of the lathe* A little 
practice will make one expert at winding 
with this method. Springs of any length up 
to lOd ft., if the wire Is long enough, can 
be wound in this way. 

I have frequently used this method for 
winding springs to slide over rubber tubing 
used in laundries on gas irons for protect- 
ing the tubing and to keep it from kinking, 
the springs ranging from £5 to 30 ft In 
length— Contributed by W, J, Barber, North 
Adame, Mass* 




Step Oral* Mad* of Old Piles 



After flattening out at A, forgo out the 
long end to just n little larger than draw- 
ings call for and to the desired shape. Now 
make it very soft and flic it tip true and 
smooth. With u three-cornered tile make 
the cutting teeth % in* apart and X-16 in. 
deep. Harden it again and brighten it up 
with emery doth. Using alcohol torch, 
draw the temper on the cutting edge to a 
dark straw color. Soften all other parts* 
Make a handle and carefully lit It on the 
pointed end. You then will have a tool that 
will last for years. 



CUTTING WIRE CABLE WITH A 
HACK-SAW 



To cut u wire cable or a thin pipe with a 
hack- Haw without Urea king the saw, it is 
only necessary to turn the blade end for end 
In its frame, so that the saw will cut when 
pulling it toward you .—Contributed by Tims, 
McIntyre, 407 Root St, Chicago, III. 

4 -- — - 

Two persons were electrocuted in New 
York recently by electric light wires that 
broke under the weight of sleet. 
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HOW TO MAKE DOUBLE PIPE 
HANGERS 



A hanger such as Is used to support am- 
monia coils Is shown in the Illustration. The 
coils Rrt hung at distances of, say, 7 and 
14 in. from the ceiling, two coils in a row, 
one directly over the other* says a corre- 
spondent of the Engineer. This method 
eaves space and makes the parts easy of 
access in case of accident. Two small hang- 
ers riveted together so as to form two hooks 
about E in, apart form the hanger* the re- 
maining portion of which is straight, hav- 
ing a ^4n. hole near the end to receive a 
lag screw. Good pipe hangers to fit any 
size pipe can be patterned after these. 

Place one end of a piece of wrought Iron 
2 in, wide, % m, thick and 24 in. long in the 
fire until red, then bend it to receive, say, a 




3-In. pipe (grip the pipe in the vise and 
shape the Iron around It with the hammer). 
When the bend is cool, place the straight 
end In the fire, Iteating it for about C In. 
from the end. Run the heated end through 
the vise for G or 7 in. and tighten the vise. 
Place a square wrench on the heated end 
and make a half twist. If the pipes run in 
an opposite direction to the beams, this half 
twist will cause the hanger to fit against 
the beam better, if not, the twist can be 
omitted. At a point 8 in. from the top of 
the hook place another hook of the same 
size and style, hut not more than 4 in. long 
and with a hole 1 in. from the straight end. 
Cut another bole in the long hanger, 12 in. 
from the twisted cud. then rivet the two to- 
gether, one directly over and in a line with 
the other. 

Any section of pipe can be removed With- 
out molesting the others. 



SETTLING WALL CAUSED LEAKY 
PIPE JOINTS 



A leak occurred in joints A and 1 3 in a 
supply pipe, which with the cylinder of a 
steam engine is shown in the Illustration. 
After the joints had been taken apart* says 




Settling Wall C«u4c£ Pipe to Leak 

a correspondent of the National Engineer, 
it was found that the trouble was caused 
by the settling of the wall separating the en- 
gine and boiler rooms and which originally 
had supported the pipe. When a hanger 
was placed at C to support the weight of 
the pipe, there was no further difficulty. 



ALARM FOR A SOUND SLEEPER 



Referring to the sketch; A Is a copper 
wire' B* brass or copper rod; C, standards; 




1>, alarm key. When the alarm key, D, 
turns, the brass or copper rod, B, drops on 
copper wire, A. and so completes the cir- 
cuit, ringing the bell. — Contributed by Eddie 
Evans* Hudson* S, D. 





444 



POPULAR MECHANICS 



COMBINATION BACK TABLE FOR 
BOX SHOPS 



A handy back table for use in box shops 
Is shown In the sketch. It may be either 
level or tilted. The front legs are 1 In. by 
4 in*, with the lower halves a little longer 



wire Is first laid lengthwise of the rod, and 
each turn of the wire goes around both wire 
nurt rod . Let the wrapping proceed away 
from the top end of the rod, Main* not 
fewer than twelve turns, then twist together 
the end of the wire laid against the rod and 
the main length. 




than the upper ones and slotted about 10 In, 
A bolt, with a thumb screw, passes through 
a single hole in the upper leg into the slot 
of the lower one and a couple of large wash- 
ers on each side permits of great strain In 
tightening. The lower leg may be vertical 
or slanting. 

The back table is used behind the pony 
planer to receive the stock as It comes 
through. This saves rehandling the pieces 
so many times. When there is no one be- 
hind the planer to take away, says the 
Wood-Worker, the table described may be 
tilted so that boards, fed one behind the 
other, in a single or double line, will pile 
themselves. 

♦ **■ — 

ATTACHING WIRES TO GROUND 

RODS 

To solder a heavy wire on a haifdnch 
ground rod Is not an easy matter to one who 
does not know the right way to go about 
it. Either steel or copper wire may be used 
for the ground, and should not be smaller 
than No. 14 gauge (.080 In.). Heat the rod 
red hot for about 1 ft. at the top end. A 




combination of blow torches, a coal stove, 
or a forge may be used for beating, says 
Telephony. Scrape the heated portion 
quickly with a file, and wrap the wire on 
it us in the Illustration, The end of the 



The wire will have become somewhat 
heated by this time. Bend it down along 
the rod, out of the way, and lay the heated 
end, joint and all, in a bos of granulated 
sal ammoniac, rolling the entire Joint in It. 
Dense white fumes will rise, and when a 
stick of solder is held against the rod It will 
melt in a pool in the sal ammoniac. The 
shJ ammoniac will clean both wire and rod, 
and the solder will flow smoothly on both, 
When the joint Is filled smooth with solder, 
shake it free of any excess metal and allow 
to cool. Cooling suddenly in water does no 
harm, but washes away excess sal am- 
moniac that would cause wire and rod to 
corrode. The joint should be made a few 
inches from the end of the rod. so that the 
end will not break off when the rod is driv- 
en. No ground rod should be less than 7 ft* 
long* 



TO REMOVE OLD PAINT AND 
VARNISH 

The following method Is good, if the sur- 
face Is to be repainted, says the Painters* 
Magazine, 

Dissolve 4 lb, caustic soda, 98 per cent, 
or ns many pounds concentrated lye, In 1 
gal. hoi ling water and allow It to cool. In 
another vessel mix "V-j lb. each of starch 
and china clay in 1 gal. of hot water* 
Beat this well, so as to have no lumps, and 
when cooled off some add It to the soda or 
lye solution, stirring well in the meantime, 
when It forms a thick, smooth paste. Apply 
this paste with a fiber (not bristle) brush 
to the surface In a heavy film, and when the 
paint or varnish is raised wash with warm 
water. To remove any traces of causticity 
give the surface a coat of vinegar and 
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allow to dry before repainting. This method 
will raise the grain slightly* but that is not 
objectionable where the (surface la to be re- 
painted. 

For removing varnish from wood that is 
to be refloished In the natural, a mixture of 
3 >4 pints American fusel oil and % pint 
turpentine will lift the varnish without rain- 
ing the grain or discoloring the wood. 

— — 

WHEN DRILL STICKS IN ROCK 



When a drill-bit sticks iu a bole, the usual 
remedy is to strike the shank violently with 
u sledge until the bit Is loosened. It Is better 
to strike a moderate blow on the shank, 
near the hole* and never so high up as to 
strike the chuck, because then a bent piston 
or a broken chuck Is likely to result Small 
pieces of cast-iron, nuts or other fragment* 
are used to keep the drill straight and pre- 
vent sticking or “running off." 

9 ■ » 

TO MAKE HARD PUTTY 



A little red lead added to oll-whlting putty 
will make it hard but not brittle, says the 
Master Fainter. Rub varnish makes putty 
both tough and hard. 

— — — #■» 

TOOL FOR CUTTING JOINTS ON 
CIRCLES 



The tool illustrated does away with the 
necessity for drawing so nmny Hues in order 
to find a Joint on a circle. The device wilt 
cut any circle by placing the pin on the 
radius. It Is marked off like a rule in Inches 
and twelfths on the Inner edges and may be 
provided with the alkie or not, as liked. The 
pin runs through the hinge about %- 1m to 
hold the Instrument in place while measur- 
ing the distance from A to 31, — Contributed 
by Chuff. Walters, ML Vernon, Ohio, 



SIMPLE TANK GAUGE 



A handy tank gauge consists of a gear 
wheel set on a pinion to which is attached 
the hand A. A rack gear, B, mushes into the 
gear wheel and slides on the seat C, The 
hand A moves around a dial, D, with as 
many incises marked on it as It is desirable 
to let the water fluctuate up and down In 
the tank. 




When the float in the tank falls, tbe rack 
gear is drawn toward the right, causing 
hand A to move to the left. When the float 
rises with the water In the tank, weight B 
draws the rack toward the left and the hand 
moves In the opposite direction till It reach- 
es 7 f or whatever the number may be, indi- 
cating that the tank is full. This device is 
recommended by a correspondent of the 
Engineers’ Review. 



Heavy manila paper coated with shellac 
on one side makes an excellent substitute 
for glass for the sign painter, says the 
Master Painter. The prepared paper can be 
carried In the kit easily, does not break and 
3s cheaper tlmii Hie glass. 




For Cutting Joints on Circlet 
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DRILLING MACHINE MADE OF 
SCRAP 



A email drilling machine may foe made of 
scrap material by any one with a little in- 
genuity, For the one illustrated a piece of 
an old fret machine was used for the head 
(A). An old lathe head stock will do as 
well. Screw the part to a piece of wood 1 
in. thick and then screw the wood to the 
workshop walk Take a hand over pulley B 
at the end and over the small pulleys, C, 
C I} Qu and over flywheel D at the bottom. 




Place the small pulley Cj horizontally to give 
the band a good grip on pulley B. Tap the 
end of spindle E to lit a drill chuck off of a 
small level- wheel drill. Arrange the table 
feed of the drill as follows; 

Procure a piece of bard wood to project 
about 3 in. beyond spindle E, which may be 
of any convenient length; also, procure three 
pieces of t4 T in. irdm — two to form the guides, 
FF* and the other to form the feed-screw, 
Q< Screw a small bracket to the wail, 



midway between the end of spindle E and 
the top of the flywheel. Drill a bole through 
one end of each of the guide-bars, and let 
the other end into bracket H about % in. 
front the walk Do not let them go quite 
through. Bore two holes through table *L 
*4 in. from the edge, and put a brass plate 
each side of each hole to allow the % in, 
guide-bars to slide through easily. 

Tap the third bar and make two 

nuts to flt ft. Screw one nut up to within 
% in* of the top; square the end above this 
nut and drive it into the table J t so that 
when the table is put on to the guide-bars 
and they are ia their places, screwed to the 
wall by a screw through the hole before 
mentioned. In one end, the feed-screw G 
comes exactly under the end of the spindle 
E, Before putting the table in its place get 
an egg-beater (one of the bevel wheel kind) 
and bike off the large cog-wheel and one of 
the small ones* Bore a hole through the 
large wheel so that it will slide easily over 
the screw G. Now turn a wooden disk the 
same size as the large wheel arid cut a hole 
in it to lit the nut ou the feed-screw. 

Screw the large wheel on top of this disk 
(cogs upward) and put the nut into the 
square hole In the wooden disk, and screw 
a small brass plate ou the opposite side of 
the cog-wheel to keep the nut in its place. 
Bore a hole in the bracket at the same dis 
tance from the wall as the hole for the feed- 
screw in the table J. Screw the cog-wheel 
and disk on to the feed-screw G, and pass 
the guide-bars through the hole in the table 
J* and pass the feed-screw through the hole 
in the bracket and screw the guide-bars to 
the workshop wall, but put a y^lu. washer 
on the screw between the wall and guide- 
liar* Take the small cog wheel off the egg- 
beater and fit it to an axle. The best way 
of doing this ia to get a piece of wire slight- 
ly larger than the hole In the cog-wheel, 
Tap this for 1 In., so that it will screw into 
the cog-wheel, and make two nuts the raime 
thread. These nuts must be slightly smaller 
than the cog-wheel, Screw one as far as 
it will go. 

Xext screw on the cog-wheel and a nut 
outside that These nuts must be screwed 
up fairly tight to keep the cog-wheel from 
revolving cm the axle. Sow cut off the axle 
about 2 In. from the small cog-wheel and fix 
a piece of brass about % in. by Vi in, by 2 
in. This should he fixed as follows : 

Square the end the axle and drill two 
holes? In the braf j plate about V* in. from 
each end. Into one of these secure a small 
handle; drive the other end on to the square 
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end of the axle and screw on a small nut 
outside it* Get two small brass plates* and 
bend over the bottom about In., L-slmped, 
and drill two small boles through the bot- 
tom of the L to screw down to the bracket 
H. Drill another hole on the other side of 
the angle to take the axle L. These holes 
should be drilled so that when the brackets 
are screwed down the small cog wheel 
meshes with the large one K. Put a small 
washer outside the plate between the han- 
dle and plate, and cog-wheel plate. Now 
screw these plates to the bracket so that 
one comes up against the small cog-wheel 
and keeps It In place. Screw the other one 
up against the handle, so that axle L has no 
end play. 

If, when handle M is turned to the left, 
table J will not come down of Its own ac- 
cord, pass a piece of brass over the large 
COg-wheel* K, and screw down at each end* 
The flywheel tony be taken from an old 
sewing- machine* and if it is not quite heavy 
enough, pat a lead weight on it. pass a 
bolt through the center of the flywheel with 
a shoulder on behind. This bolt should run 
through the workshop wall and a nut put 
on from the outside. 

Put a bolt, N. Into one of the spokes of 
the wheel and put a piece of thick Iron wire 
around this and connect it to the end of the 
treadle by a screw at P. Make the treadle 
of wood, 9 in. by 4 in. by 1 in* Screw the 
Iron wire on at one end. not tightly, but so 
It can move a little each way. Swing the 
treadle in the middle by two screws, pass- 
ing through small metal plates* R, at 
each side, A machine like this was rigged 
up by a correspondent of the Model Engi- 
neer, London, and worked very satisfac- 
torily. 

♦*» 

TO GILD ON GLASS 



Thinly coat the places to he gilded with 
a saturated borax solution on which lay the 
gold leaf and press down well and uniform- 
ly with cotton wool. Heat the glass over a 
spirit flacie until the borax melts and allow 
to cool off. 

If the glass is to be decorated with gilt 
letters or designs, paint the places to be 
glided with water-glass solution of 40 de- 
grees, lay on the gold leaf and press down 
uniformly* Then heat the object to 8G de- 
grees Fahrenheit so that it dries a little; 
sketch the letters or figures on with a lead 
pencil* erase the superfluous gold ntid allow 
the article to dry completely at a higher 
temperature. 



MOW TO MAKE A CHIME STEAM 
WHISTLE 



Procure a piece of seamless brass tubing 
S in. long, 4 in. in diameter and 1/16 hi. or 
less, thick* Have cast a bowl, B, 4 in, in 
diameter* mid with a place in the bottom for 
inserting a 1-in. pipe* Also have cast, or 
make yourself, a disk. A. 3%-In. in diameter, 
allowing 1/16 in. between the edge of the 
disk and the bowl for the escape of the 
steam that strikes the bell. Then get a *£-in. 
bolt, C* 10 in. long, threaded on both ends 
and with three slots, just wide enough to 




fit sheet brass partitions for cells running 
its entire length into* 

Cut the tubing Into thirds by dividing It 
up as Indicated lu the sketch, and use sheet 
brass for forming the celts* soldering it in* 
Let one cell be V/j hi. high, D; one 6% in. 
high, E; and the other S in. high. Put a 
brass cap 4 1/16 in, in diameter* threaded* on 
the top and use an acorn or other ornament 
to finish it. 

To make the valve drill a hole through the 
bottom of a 1-in* check valve* and stick the 
stem of check through the hole, as shown 
In the sketch. Pot a brass spring in be- 
hind seat or valve disk to force it closed 
after using* then fasten the lever around 
the valve* as shown, and your single bell 
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chime whistle is complete. This whistle 
makes a beautiful so mid and can be beard 
much farther thou the ordinary whistle. Pig, 
2 is an inside view of the bell, looking down 
from the top; Fig, 3 shows how the disk Is 
fastened into the bo wh—Cootrl bated by 
Tfacs* McGuire* Baltimore, Md, 



TO SAVE A GIRDLED TREE 



When n valuable tree Is girdled It may 
pay to try to save it. The following method 
has been successful. When, in the spring. 



TANK TO KEEP WATER FROM 
FREEZING 



To keep water from freezing make a tank 
of galvanized iron two or three Inches na.r- 
rower at the bottom than at the top, says 
the Rural New-Yorker, Set the iron tank in 
a bottomless wooden box and place the 
whole directly on the stringers of the well 
and plank up to It on eaoh side. Provide a 
cover to the box. Warm air from the well 
striking the bottom and sides of the tank 
will keep the water warm. 




the tree is found girdled, drive a small 
chisel into the bark above and below the 
girdled, portion as shown by the dotted 
lines in A, Then cut some large healthy 
twigs of the preceding year's growth from 
the top of the tree, each a little longer than 
the distance between the opposite cuts in the 
tree. Sharpen both ends of the twigs and 
bend them until the ends can be placed in 
the cuts na shown at B, Press the twigs In 
until they arc as near straight as possible* 
so that there is a perfect union between the 
inner bark of both twig and tree. Four or 
more twigs, according to the sise of the 
tree, should be placed around it. Then cov- 
er the whole with grafting wax. If tho 
work is skilfully done, says the Rural New- 
Yorker* the tree will be completely cured In 
a few years. 



To render Ivor?' flexible, immerse In a so* 
lution of pure phosphoric acid, sp. gr, 1.18* 
until it partially loses its opacity; wash In 
cold soft water and dry. It will harden 
again if exposed to air, but may again be 
made pliable by immersing In hot water. 



WELDING A PALM ON AN ANCHOR 



Sometimes an anchor with tho palm 
broken off as shown at A, comes Into the 
shop for a new palm or the old one to he 
welded on. If the break Is not even, trim 
it a little with the Chisel* St a good pair of 
tongs to the palm* swing the anchor In the 
crane (this applies only to heavy anchors 
500 lb. and up) and put both ends of the 
break In the lire and heat them up, 

Have a piece of iron or any old metal 
about 4 in, by 1 in. heated In another fire* 
and w*hen ready bring them all out* place 
the anchor and the palm together and weld 
the flat piece across the break. This saves 
lap- scarfing or rigging. Turn the anchor 
over and cut out a V-pIoce as shown at R. 
Now place the anchor in a clean tire (not 
a hollow Are)* get a good heat, fill in with 




To Repair an Anchor 



the V'plecc and finish off that side. Then 
turn your piece over, cut away the flat piece 
and cut a V into this aide. You now pro- 
ceed the same as on the other side* says 
the American Blacksmith, heating the part 
where V was cut, placing a wedge in and 
welding and finishing. You wilt have a 
good Job by this method If the heats are 
right. 
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HANDY DARK-ROOM LAMP 



For those who use glass trnyss the din- 
pram shows a convenient way to rig up a 
dark -room lump, S is u shelf with a 
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Ruby Lamp tor Dark Room 

square hole about 1 in. smaller each way 
than the tray cut in It; C is a piece of ruby 
glass held by clamps to the shelf; R Is a 
box which encloses the electric light; h Is a 
switch, which may be placed anywhere con- 
venient: W are wires leading to the light. 
When the light is turned on the negative 
will show up plainly. — Contributed by Hnr- 
old W. Moffat, 476 Main St, Orange, N. -L 

— - » * ■ »- — 

TO MEND A GRINDSTONE 



A piece broken out of a grindstone can be 
replaced by covering the surface of the piece 
and the broken surface of the grindstone 
with a strong solution of pure Portland ce- 
ment and water, then pressing the piece 
firmly In position, Give plenty of time to 
dry — Contributed by CL W. Gander, Nappa- 
nee. Jmh 

— » ♦» 

BEVELING STAVES FOR ROUND 
TANKS 



Many workmen make an elaborate process 
of getting the bevel of staves for round 
tanks. Much of their work Is unnecessary, 
says n correspondent of the Wood- Worker. 
A simple method is illustrated. Take one 
of the pieces intended for a stave, set the 




Beveling Tank Stave* 



trammel to the radius used In striking the 
bottom, or to be absolutely accurate, to that 
of the outside of the tank and from a point 
A at otic edge of the stave strike curve 
R. Set the bevel to touch the two ends of 
this curve and it will he correct; the usual 



practice is to set it back a little at C, so the 
staves will bn slightly open on the outside, 
When the tank la wet the openings close and 
the staves spring to the curve of the bottom. 
■ — 

TO PREVENT CRACKS UNDER WIN- 
DOW SILLS IN CEMENT BLOCK 
BUILDINGS 



In erecting buildings of cement blocks, the 
blocks under window sills frequently crack. 
This la because proper provision for settle- 
ment has not been made, says Municipal En- 
gineering. In most cases the trouble Is prob- 
ably due to the settling of the sills In full 
bed of mortar when they are first set* To 
prevent the cracking, In either brick or con- 
Crete construction, set the sills at first wftb 
joint full of mortar only at the ends, leaving 
a space under the sill for the whole width 
of the window space. The settlement of the 
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Sill with Open Joints 



wall can then occur during the construction 
without bringlug the breaking strain upon 
the sills. After the work is completed and 
the settlement is presumably all done fill 
the open joints under the sills with mortar 
and thus finish the wall. No cracks will 
then appear in either blocks, bricks, wall or 
sills under ordinary circumstances, and un- 
less there Is a great settlement, such as 
would come from Insufficient foundation and 
bad design. 

4+4 

TO KEEP WATER PIPES PROM 
SWEATING 



Wipe the pipe dry with on old cloth, then 
wind It with two or three thicknesses ot 
good heavy paper. Cover this wrapping 
with 4 -in* strips of heavy cotton cloth. Thla 
kink was tried cm 100 ft. of pipe and there 
was no further trouble from dripping.' — 
Contributed by Fred Connor, Hydevllte, Yt. 

— 4—* 

To prevent the annealing of metal above 
the place where heat is to be applied, stick 
the rod or band iron In a potato,— Contrib- 
uted by E. M, Atkinson, Portland, Ore. 
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LOCOMOTIVE TIRE AS FIRE ALARM PRESERVING OLD SCREWS 



I nc x pe ns I ve — Ei f fee live 

In many of the smaller cities where an 
electric fire alarm has not .vet been Installed 
worn out or cracked tires from the driving 




Do not place oJd nuts* screws, etc., which 
you save In tin boxes. They wiJi soon be- 
come rusty and unfit for use. A better way 
is to keep them hi small large-neck bottles, 
say& Machinery. Always sort the screws, 
etc., according to size and provide the hot* 
tics with corks and labels. 



WHEN TO VARNISH GOLD LETTERS 



When gold leaf is very thin or largely ah 
I eyed varnish will protect it and make it 
wear longer, says l he Master Painter. But 
for leaf of good quality and stout the Tar- 
nish is undesirable. It Impairs the lustre 
and Is apt to crack. 



WHEN THE HANDS OF A CLOCK 
COME TOGETHER 



Having worked out the little problem in- 
volved in ascertaining the exact time at 
which the two Lauds of a clock come to* 
get her In making their respective circuits, 
and thinking the information might be suffl* 
den fly novel to merit space In your columns, 
1 submit the following table. 

1 say this seems novel, because 1 do not 
remember ever having seen it in print, or 
heard the matter discussed. 
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wheels of locomotives are used in place of 
fire bells. The cost is less, the sound Is very 
penetrating and is unlike a hell. For many 
years Marengo, Ill +? used one of these tires 
before alarm lroxes were put in. W. F. 
Mead of that place furnishes a sketch which 
will indicate the manner of erecting the 
tower, which in this case was on fop the fire 
engine house. The fire was bung by an iron 
ring from a cross piece, but some towns 
erect a £0 or 30 ft. tower on the ground. 
The striker lias mi iron bail ait each end, 
with two wires passing down to the 
ground floor one of which is grasped by each 
hand. By this moans more rapid strokes can 
be sounded than on a bell. 



Shop Notes for 19Q6 mid 1906 are a gold 
mine of information to any mechanic* 



Contributed by ,1, Raymond Campbell, 
Frick building, Pittsburg, Pa. 



LOCATING BEARINGS FOR 
SHAFTING 



Kvery master mechanic knows liow 
troublesome it often is to tell in advance 
the exact location of the hearings for a new 
line of shafting. To overcome this have the 
shafting key sea ted the entire length and 
then fill the key ways? where the bearings 
come with babbitt, after the line is in place. 
Another advantage in this is that additional 
pulleys can he placed at any time* Use bab- 
bitt of a different grade from that In the 
boxes. -Contributed by F. C. Perkins, tfark- 
ness, N. Y. 
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REVERSING SWITCH FOR ELEC- 
TRICAL EXPERIMENTS 



A Lome' made reversing switch, suitable 
for use by students of electrical and engi- 
neering courses Jn performing experiments, 
is shown in the diagram. 

Referring to Fig. 1, A represents a pine 
board 4 in. by 4 In* and a is a circular piece 
of wood about. y 4 In* square, with three brass 
strips, b 1 , b\ b\ held down on it by two 




terminals, or binding posts* c 1 * c a . and n 
common screw, d. Post & is connected to 
d by means of an insulated wire, making 
them carry the same Kind of current (4- In 
the sketch). 

About flic center piece, II, moves a disk 
held down by another disk, F {Fig, 2}* 
which is fastened through the center piece 
to the wooden base, A. by means of two 
wood screws* On the disk, 0, are two brass 
strips, e 1 and e s , so arranged that, when 
handle K is turned to one side, their one 
end just slips under the strips b\ b\ or 
b\ b l * respectively* making contact with 
them, as shown in Fig. 2 at L, while their 
other cads slide iu two half circular brass 



plates V P. held down on disk F by two 
other terminals, e% e\ making contact with 
them as shown at y, Fig. 2* 

The action of the switch is shown in Fig. 
I. Connect terminal c 1 to the carbon of a 
battery, and c 3 to the zinc. Then, if you 
turn handle K to the right, so that the 
strips, e 1 and e 2 touch b 1 and b* respective- 
ly, terminal c a will show -f and c f — elec- 
tricity; vice versa, If you turn the handle 
to the left so that e 1 and e* touch b 3 and b a , 
respectively, terminal e a will show — and 
e*, 4- electricity. 

The switch is easy to make and of very 
neat appearance. The wooden parts could 
be made of any insulating material* as fiber* 
for instance. — Contributed by Arthur Schulz, 
1111 Rutledge St, Madison, Wis. 



REVERSING A SMALL MOTOR 



All that Is necessary for reversing the 
motor is a pole- changing switch. Connect 
the two middle posts of the switch with 
each other and the two outside poets with 
each other. Then connect one of the outside 
posts of the switch to one brush of the 
motor and one middle post to the other 
brush* 

Connect one bar of the switch to one end 
of the field coil and the other bar to one pole 
of the battery and connect the other pole of 
the battery to the other field coil. To re- 




verse the motor* simply change the switch* 
Referring to the illustration, the letters in- 
dicate \ib follows: FF } field of motor; HR. 
brushes of motor; AA* bars of pole-chang- 
ing switch; T>D, center points of switch; 
<X\ outside points of switch, — Contributed 
by Leonard E. Parker, Plymouth, Ind* 
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AN INGENIOUS ELECTRIC LOCK 
FOR A SLIDING DOOR 



The apparatus shown in Fig. 1 not only 
unlocks, but opens the door, also, by sim- 
ply pressing the key hi the keyhole* 

In rigging it to a sliding door, the mate- 
rials required are: Three flat pulleys, an 

aid electric bell or buzzer, about 25 ft. of 




the key, for the circuit cannot be closed with 
an ordinary nail or wire. B, Fig. 2, shown 
catch B, Fig, 1, enlarged; O. Fig. 2, Is the 
cut through which the rope runs; H* Fig. 1, 
Is an elastic that snaps the catch hack Into 
place, and at G the wires run outside to 
the keyhole. 

This arrangement is very convenient when 
one is carrying something In one hand and 
can only use the other. Closing the door 



clothesline tope and some No. 18 wire. The 
wooden catch, A (Fig. 1), must be about 1 In. 
thick and 8 in, long; B should be of the same 
wood* 10 In. long* with the pivot 2 in, from 
the lower end* The wooden block, C, which 
is held by catch B, cm be made of a 24n. 
piece of broomstick. Drill a hole through 
the center of tills block for the rope to pass 
through, and fasten it to the rape with a 
little tire tape. 

When all this is set up, as shown in Fig. 
1, make a key and keyhole. A 14-in. bolt 
or ft large nail sharpened to a point, as at 
F, Fig. 3, will serve for the key. To provide 
the keyhole, saw a piece of wood, I, 1 in* 
thick by 3 in. square, and bore a hole to fit 
the key In the center. Make a somewhat 
larger block (E, Fig* 3) of thin wood with 
a 34* In. hole in its center. On one side of 
this block tack a piece of tin (K, Fig. 3) 
directly over the hole. Screw the two blocks 
together, being careful to bring the holes 
opposite each other. Then, when the point 
of the key touches the tin, and the larger 
part (F, Fig. 3) strikes the bent wire, L, a 
circuit Is completed; the buzzer knocks catch 
A (Fig, 1), which rise® at the opposite end 
and allows catch B to fly forward and re- 
lease the piece of broomstick, C. The weight, 
D t then falls and Jerks up the hook-lock, M, 
which unlocks the door, and the heavier 
weight, N; immediately opens It. 

Thus, with a switch as in Fig. 3 T the door 



winds the apparatus up a gain. ““Contributed 
by B, tL Klipsteln, ilG Prospect St., East 
Orange, New Jersey. 

, »«, +■ — 

ANOTHER ELECTRIC LOCK 



The details of the construction of an elec- 
trically operated lock are shown in the il- 
lustration* When the door is closed and the 
bolt, A, pushed into position it automatically 




locks. To unlock, push the button, D, which 
act will cause the electro- magnet to raise 
the latch, C* when the bolt may be drawn 
and the door opened.— Contributed by A. D* 



can on ly he opened by the person who has Zimmerman, Buody, 111, 
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ELECTRIC ALARM THAT RINGS A 
BELL AND TURNS ON A LIGHT 



The Illustrations show an alarm clock con- 
nected up to ring hd electric bell, and at 
the Mine time turn on an electric light to 
show the time. The parts indicated are ns 
follows: A, key of alarm clock; B, contact 

past, 4 iu. lotiir; C\ shelf, 5U by 10 In.; 1). 



bracket; E, electric bulb (3V> volts); S, 
brass strip, 4^ in- long, % in, wide and 1/16 
in. thick; T, switch; Fj wire from batteries 
to switch; ft, wire from beh to switch; IL 
wire from light to switch; I, dry batteries; 
J, bell; X. point whore a splice is made 
from the light to wire leading to batteries 
from brass strip under clock. Push the 
switch lever to the right before retiring. 

To operate this, set alarm key ns shown 
In diagram, after two turns have been made 



on the key. When alarm goes off, it turns 
till it forms a connection by striking the 
contact post and stalls the electric bell 
ringing. Throw lever off from the right to 
center, which stops hell ringing. To throw 
on light throw levers to the left. The bell 
Is then cut out but the light remains on till 
lever b again thrown In the center. 

In placing clock on shelf, after setting 
alarm, be sure that the legs of clock are on 
the brass strip and that the alarm key b In 
position so it will come In contact with the 
contact post In hack of clock. The contact 
post may be of copper tubing, or U-ln. 
brass rod. 

The advantage of this iu that one can con- 
trol the bell and light, while lying in bed, 
by having the switch on the baseboard, near 
the bed, so it can be reached without getting 
out of bed . — Contributed by Cl etc C, Brinker- 
koff. Swiss vale, Pa. 

**» 

REVERSING SMALL BATTERY 
MOTOR 



Make the switch out of a piece of shite 
(for the base) two strips of brass, u rubber 
strip and handle and some binding posts off 
of old dry batteries. Fasten the brass 
strips at 5 and 6, Fig. 1, so they can swing 
from 1 and 3 to 2 and 4. Hold the brass 
strips apart by means of the hard rubber 
strip and screws. Do not let the screws 
come all the way through the rubber strip 
nr you are liable to get a shock In case you 
should touch both screws simultaneously. 
Screw a rubber handle onto the rubber strip 
to move the lever back and forth with. Fig. 
2 shows the arrangement of strips, handle, 
screws, etc.. In detail. Fig. 3 is an end view 
of the same.'— Contributed by Eugene F, 
Tuttle, Jr., Newark, Ohio. 




Rings Bell and Turns on Light 






What the Inventors are 



safety envelopes.— Y ankee Ingenuity is re- 
sponsible for the tufcty envelope shown mail the 
■ — — patent has been sold to 

c °hj * J a Boston maim fan tnrer. 

3 * 3 |j 6 * c The end flaps have Hinall 

tongues attached near 
their edges and these 
p-e jl tongues ore gummed to 



CALCIUM STEEL Is not any form of steel or 
other metal, hut a ceramic product made l>y baking 
In mi oven si paste of pulverised feldspar, sand and 
lime. This produces a porcelain of gre.it ntrength 
and hardness, acid proof and a poor conductor of 
boat and electricity. It rsiii be bored, cut and pol- 
ished, Is not expensive and la specially adapted 
for making pipes for water, gats or acids* 



HAND LADLE FOVN- 
DRY , BOWLS* — For 

small castings hand ladle 
howls for pouting are 
now mode of thin steel 
nnd only weigh 3 II is, 
against 3 to 12 lbs, for 
rust Iron bowls, The 
bowls nre stamped, will 
unr mii-k or break, nnd 
are said to outlast the 
cast Iron bowls. 



LAWN HORSE SHOES. — This la a flat metal 
shoe designed to Lake tile place of leather which 
$ is murk more expensive. 

Juu V jM The *hoes fasten with 

jk gjLljaflR straps; one side la suitable 

/ ^ for ,lfte flT1 lawns or toft 

/ ground ami the other side 

L **^^***\T^^ when snow is on the ground. 

The shoes will fit any stac 



OH* BURNER. — The constantly advancing price 
of coal as n result of strikes and the greed of coal 
harons* makes the burning of oil ns fuel almost 
a necessity. The difficulty lias been to get a bur- 
ner that could be used iu kitchen ranges or other 
stoves* and one that would he safe to handle. Ely 
8pencei, of Jacksonville, Florida, after extensive 
experiments* has designed a burner which has met 
the approval of the Board of Fire Underwriters 
and the persons who are using these burners.. Pat- 
ents have been token out 111 the United States* 
Canada and England, and licenses are being granted 
to selling agents by the Spencer Oil Gas Burner 
Co., of Jacksonville, Florida* * * * 



SMALL ROYS AS INVENTORS*-It may not be 
generally known that many of our greatest inventors 
began their work when mere lads In tbeir early 
teena. Marconi* the famous inventor of wireless 
telegraphy, was but 14 when he set up his first 
crude apparatus, in which tin biscuit boxes held Im- 
portant places. At IG Samuel Compton begun work 
on the spinning mule, which he perfected before he 
was 1&. Ell Whitney conceived the idea for the 
cotton gin when he was only 13, Sir John Brown 
was a lad of 18 when lie Invented In his mind the 
conical spring buff or for railway trucks*, an inven- 
tion which made him Immensely rich in later year*. 



LOCOMOTIVE SPEED INDICATOR*— In Great 

Britain and on the couti- 

# IHUU thousands of loco- 
motives nre equipped with 
spiked Indicators which 
nre placed in the cab <11 - 
recti}' In front of the en- 
gineer, These indicators* 
show' at all times when 
the loro motive ]s running 
the exact speed at which 
It Is traveling and can be 
set to sound an alarm 
w k e n 0 Vo r the speed 
ronohCK the figure deter* feet and convenient to gf't at tools. Fastens to the 

mined on. The cut allows floor by means of leather straps* Box Is made of 

the Interior of the instrument. wood and covered with matting. 

Flea Re mention Popular Mechanics when writing Advertisers* 



FOOT REST AND TOOL BOX. — A combined foot 
rest ami tool box for automobiles. Easy for the 
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FLOOR OPENER— The Illtlfct l-ntie>n shows a 
new tool recently placed on the English market fot 

the vise of elec- 
( f LctfiTjs and plumb- 
ers who haw f re- 

i] liii'ii t occasion to 
take up flooring 
w hen Installing 
wires or pipes. 
The knife edge is 
pushed between Hie 
floor boards and oil being moved back and forth a 
few times cuts the tongue of the board. 

**+ 

STEEL SHAVINGS M ATT HENS, -A Chicago 
genluH has Invented a mattress ouinprisl ng a core 
composed of line long metal shavings. The termi- 
nate of uu electric circuit are connected with op- 
posite ends of this core so lliat when the ear rent 
la switched on the metallic shaving are charged 
with electricity which reaches the body uf the per- 
son reposing ou llie mattress. This Invention Is in- 
tended for use la treating Invalids, but the patent 
covers the light to use a current strong enough to 
awaken a sound sleeper. If this Invention Is gen- 
erally introduced the alarm clock will have to take 
a buck seat, 

— * * » 

DECOY DUCK. — W, W. Cram, of Sliefrhui, Iowa. 
Isi the patentee of tills decoy duck. The decoy 

includes an anchor at- 
tached to one end of a 
t'ord which is wound on 
a spring-held reel ar- 
i;i aged In n recess In the 
body of the decoy, Suf- 
ficient cord is unreeled to 
ill tow the anchor to rest 
In the mud at the bottom 
of the river, so that the decoy cannot be blown 
away or carried hy the current from its position. 
Now if so me one will invent n diving decoy that 
can wag Its tali, the real ducks will he Iti a had 
way, * * * 





PNEUMATIC DISTANCE GAS llLHTEK 
Turns the gas up or down at any distance from 
the switch, which is operated by simply pushing a 
buttuiL Pushing the button compresses. air which 
Is transmitted through line metal tubing to the 



NEW MATTER Y CONNECTOR.— It consists of a 
piece of spring cupper, be tit in the form of a IT, 
with the ends heel Inward at right angles. Through 
the ends holes arc drilled Just large enough to admit 
the regular screw binding poet. To place it In po- 
sition, the ends arc pressed together until the holes 
come In line, when It can he readily slipped over 




the screw. Releasing the pressure the two firrua 
grip the liberated portion of the post securely. With 
tills arrangement no nuts are required, und at the 
same time, nil excellent mechanical and electrical 
connection Is secured, A short plate of Insulated 
wire Is soldered to each pair of connectors, so that 
they are available for Immediate use nr all times, 

+*+ 

steel shelves for stores, — S helves or 
rucks for atores or warehouses are now made of 
steel. The rucks are shipped 
knocked down and quickly Met 
it p on receipt* ns the parts 
readily go together. They are 
sn made that rucks of any de- 
al red length or height can be 
assembled, The advantages 
are freedom from collecting 
dust, lightness, strength and 
not obstructing the light. 



WHEN YOU WANT any 

Itllng and don’t know where 
In get it, write Popular Me- 
chanics, No charge is nmrte 
for such Information arid our 
facilities arc very complete 
for locating nil kinds uf tools 
and machinery, itm well as 
manufactured goods uf all 
kinds. 





I * -Jil-Mricm Tj*T*«* tvim f . 

valve piece attached to the burner, A very small 
pilot light burns constantly. Our push torus on 
the gfLs; the next push turns it cimvn. Tlie notion 
is quite simitar to the working of a camoni shutter 
by squeezing a bulb. 

Please mention Popular Mechanics 



toot shown in the above mit. It Is a short Iron 
bar with a hollow head and claw at our end to at 
the pitman bend, and mi eye iit the other end to 
which a chain Is attached. A few JerkM on the 
chain and the sickle bur Is pulled in a straight Vine 
from the guards. Popular Mechanics Patent Bureau 
secured the potent for Mr. II Si l on this useful tool 
and Is now negotiating the sale of the patent rights. 
when writing Advertisers, 



SICKLE RAR REMOVER. — Every farmer lias 

experienced trouble in removing gummed or 
"sprung 11 sickle bur* from mowing machines, Sam- 
uel m, HIM, of Suniiyslde, Washington, wasn't sut- 
Isfled to put up with such trouble unci invented the 
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GASOLINE PIPE THAWING MACRUtEk— A 

decidedly new apparatus for thawing frozen water 
pipes which cun ho operated by any plumber; no 
electricity required. The outfit is 2S In, long and 
weighs 125 lbs,, complete. Gasoline for beating 
the pipe coil Ik supplied from a tank In the center 




of the rep], A hand force pump fortes water 

through the heated coiE, which then pusses through 

the I £5 ft. of 3-1 6 In, block tin pipe. The other end 
of the tin pipe Is thrust Into the frozen water pipe 
discharging boiling water and rapidly thawing its 
way %iS the tin pipe Is pushed along. Two men, one 
to pump and another to bandit the flexible pipe have 
thawed 100 ft, of %J-ln, pipe lie one hour. Sewer 

pipes, fi In, diameter, have also been thawed. The 

Ihilble tin pipe Is carried on the reel. 



LEAP EXPANSION SCREW.— Made in any size 
required: for plumbers 1 use; has screw belt of Iron 




or brass, and fiat or round head. The lead expan- 
sion shield Ik hard enough to held, and sufficiently 
soft to expand easily, when the metal cone at the 
end is draw’ll Into the shield. 



ADJUSTABLE BELT PUNCH, — This punch can 
be set In a moment to cut any size hole from I-IG 
in. to % III., and Is small enough to carry In the 
vent pocket, lu using the punch, extend the? blade 



oooooOQO 





to the size hole desired, push the blade straight 
through the belt up tit the handle, pressing the end 
of the handle firmly against the belt and turn It 
one-half around. This takes out the core of the 
size hole desired. 

4 » » 

PNEUMATIC WRENCH.— Can he used with com- 
pressed ii 3 r or electricity. Runs the nut down quick- 
ly, but wrench will not break at the finish, a# the 
drive Is an adjustable friction which allows the 
drill to keep on rotating while the wrench -(‘hunk It- 
self remains stationary. Will work satisfactorily 
on nuts up to % in.: above that the' largest air 
drill la not sufficiently strong. The device can be 
attached to air or electric drills, 

♦* » 

PROTECTOR FOR X RAY OPERATOR,— Any 

doctor who took a dose of medicine himself every 
time ho gave one to a patient would be sure to find 
trouble, providing there were many patients and bis 
medicine was effective Iti any way. The same Is 
true of giving patients doses of X-ray. and, unless 
the physician protects himself front the ray In 
giving X-ray treatments, he will be sure to find 




IMPROVED PAVEMENT STANDS TEST, — A 

new and Improved pavement which ban been testing 
on the Brooklyn bridge, and on bridges in Chicago, 
has made a remarkable record. In Chicago, after 
11 months under heaviest traffic, the city bridge engi- 
neer predicts it will last 5 years more. On the 
same bridge &dn. oak plank lasted only three 
months. The new material, which Is noiseless, is 
made In sections of nny size up to 2 by 10 ft, and 
from 2 In. thk'koesa up. It Ik laid like plank, can 
be cut with hand saws, and on previously improved 
streets, alloys and private driveways requires no 
special foundation. On bridges smb plunking enn he 
dispensed with. 

Please mention Popular Mechanic* 



trouble in one form or another, says the Journal 
of the American Medical Association. Shields arc- 
now made of non-conducting material to covet the 
tube except at such point ns Et Is desired to use the 
rays. The shield is so light It may be fastened to 
the tube, n& shown lu Fig. A, and the size of the 
opening may be governed by caps or diaphragms, as 
shown In Fig. B, or a speculum may be attached to 
the opening! as shown In Fig, C, 

4*4 

An expert railroad authority says the los* 1 due to 
radiation of heat from a locomotive holler Is so great 
that the past mild winter Ivnk meant a saving of 2(1 
per rent in fuel on ho ire of the northern railroads. 

when writing Adfertiserft, 
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BUILD YOUR OWN BOAT 



By the Brooks System 

There is no reason why you cannot own as good a boat as the host boat factory can 
produce if you will use your leisure time Jo advantage and build it yourself 

The fact that anyone using the Brooks System, no matter how inexperienced he is in the 
use of tools, can build his own boat at the cost of a little lumber and a few nails* has 
brought boats within the reach of all, AH the boats built last year, by all the boat factories 
in the United States, combined in one fleet, would not equal the number of boats built 
during the same time by novices using the Brooks System, Our catalog gives pages of 
testimonials with photograph* of the boats built by amateurs using the Brooks System ► 

The Brooks System consists of exact size printed paper patterns of every piece that 
goes into the boat, a complete set of halftone illustrations showing an actual 
picture of each step of the work properly done , detailed instructions to buifd, 
covering the entire construction of the boat t and an itemized bill of ail 
material required and how to secure it 

We tell you how to lay the pattern of each particular part on the proper piece of 
material and exactly how to cut — you cut. We then tell you how to fasten each part in 
its right place — what kind of a nail to use — how to drive it“you drive it. 

You need no mechanical ability, the Brooks System supplies this- — how is shown in 
the catalog. 

Many professional men are taking up the Brooks System for mental relaxation — for 
the pleasure of working with their hands and for exercise. 

We have started hundreds in the boat building business. One man built sixteen boats 
from one set of patterns last season — another built ten- — the materials cost very little — we 
furnished the design — they did the work and sold the boats at a big profit. 

You need buy nothing from us hut the patterns. We have them of all kinds and. 
sixes* from small row boats and canoes to sea-going yachts* We have over fifty styles and 
sizes of boats and boat patterns, each one perfect in design for its purpose. Our catalog 
illustrates the product of the best staff of designers in the world. 

Over ten thousand amateurs throughout the world successfully built boats by the 
Brooks System in 1905. 

When so ordered. Patterns are Expressed* Charges Prepaid, G. O. D,, Allowing 
Examination. 

KNOCK DOWN BOATS 

complete from keel to cushions and fittings. We send you a complete Knock Down Boat 
even to the paint* at a cost of very little more than the cost of the raw material, 

ILLUSTRATED CATALOG OF ALL OUR BOATS FREE 

BOOKS WE PUBLISH 

Useful information for the Amateur Yachtsman and Boat Builder, Price 25 cents. 
The Principle and Operation of Marine Gasoline Motors ► Price 25 cents. 

Book of Designs for Practical Boat Builders. Price 25 cents. 

BROOKS BOAT MANUFACTURING CO. 

Originators of The Pattern System of , Bo at Building 

3?04 Shif, Street, :: :: " a ” Bay City, Mich,, U* S* A* 





From <p Aulo-Fun/’J 

" How quickly could you stop. If neccsaaTy?** 




'‘About like that'* 



. REGARDING MUNICIPAL OWNERSHIP* — 

Much has becu ^ald lit Hie public press concerning 
in un lei pul ownership in Glasgow, Tbe street rail- 
war Is owner! and operated by tbe city. It is main- 
tained In excellent condition and the maiingemcnt 
5s probably Hie ablest of any of tbe English allies. 

Like all municipal undertakings uf tike kind, the 
track mileage is grcEiilj restricted, and the cheap 
fares apply only to very limited areas, Ffence there 
Is a great congest Ion of resident population In the 
central parts of tbe city. 

The last census showed that twelve per rent; or 
91,500 of the population. In families of from three 
to twelve each, live in one room. Tweuty-rtvc per 
cent, or 194,284 persons, In families of from five to 
twelve live In two rooms. 

The city employs an army of aanttary Inspectors, 
It has been said that all the "pro lit s’ ‘ of municipal 
ownership are more than wiped out lu the cost of 



this service. These "profits" amount to bnt one- 
nlvlh r if the taxes paid by the street railway a of 
the single borough of Brooklyn. 

Something more than sanitary inspectors are 
needed. A private corporation, operating the street 
railways as developed on American lines, would do 
more for (he health of the city than the present 
sanitary force quadrupled. For these private com- 
panies would soon add enough of track mileage to 
get the people quickly mtd cheaply out into the 
neighboring suburbs. 

In 1900 and 1301, outbreaks of the plague re- 
curred; one hospital bus 235 small-pox beds, B5 of 
which were added in 1301 to meet the prevailing 
Increase of that disease. Since 1901 another small- 
pox hospital, Robroyston, accommodating 37 2 beds, 
has been opened. This Is a feature of municipal 
ownership seldom dwelt upon.— Bulletin. N. Y. Edi- 
son Co. 



m IDEAL SIGHT RESTORER 

Is Your Sight Failing ? 

Do You Wear Glasses? Do Your Eyes Smart or Bum ? 

Do Your Eyes Cause Headache ? Are Your Eyes Glassy or Strained ? 

Are Your Eyes Inflamed or Red? 

All refractive errors, muscular trouble and chronic diseases of the 
Eye successfully treated by scientific MASSAGE. 

I F you have trouble with your eyes for any reason whatever, we want you 
to write ub to-day, and we will Bend you by return mail our Illustrated 
Treatise on the Eyes* This work has been produced after much re- 
search and expense. It contains a wealth of valuable information, and is 
fully illustrated. 

I THE IDEAL SIGHT RESTORER is a device eo made that re= 
suits from its use, although elow, are permanent. It treats tbe 
eye in Nature’s own way, with simple maseage* Hundreds of 
people have forwarded unsolicited testimonial h to ub, and no 
doubt among them is some one in your city or town who has 
used The Ideal Sight Restorer with gratifying results. 

Do not fait to write us to-day for our literature. It is 
absolutely free* 

THE IDEAL COMPANY 

239M Broadway, N. Y. 
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Eatflftfl Lathe*, Beach Lathes, Foot Poww Lathes, 
Send IfittiK, Wpod-Turnfae lldwt- 



“Star” LathesJ^ 



High-grade i crew-cut ting engine lathes* with forged erne lb le 
steel hollow tpindlcs, phosphor bronze bearings, gear-driven re- 
versible feeds with strong friction drive in apron, our patented 
spring nuts which allow quick shifts of change gears, also Draw* 
in Chuck, Gear-cot ting, Milling and Taper Attachments if disked, 

BnitabU for slertrlcul and r*patt fritrk, tnodol Baakf-rw, pun, 
am it hit. technical BO bool* unit line, fm-cur/ite maLlitnO-isliop 
and toot -room aarrioa, Atk for ctuiruius m;*caiiTWSa. 

THE SENECA FALLS MFO. CO. 

J 02 Water Street, Seneca Fall*, N. U+ S. A-j 




B. W. BARNES' 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For foot or power m irantod. Una 
power c-rcws fEh£H4 And Cum pound 
rtat. A. sirEutly h Ik h - prad eh mod- 
Am tool. We idao build n 9- inch 
lathe. PfrttcripttT £> cJrculuta of 
each lathe upon XtiQUftrt. 

0- F. EARNER CD-. Rockford. ILL 
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STAR HACK SAWS 




Every one who sells or uses Rack Saws should know 
that the star Blades which we are now turning out are 
one and one-half times stronger or tougher than those 
made early In 1005- Tilts is no guess-work statement;, 
but has been proved by test time and time again. Jot 
the fact down on your mind or In your memory book. 

MILLERS FALLS COMPANY, 

aS Warren St. f New York 



FOOT and POWER 

AND TURRET LATHER PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPARD LATHE CO. 

Aiat W. M St; CincInbfcU, Ohio 







Can be attached instantly to ativ faucet. Used for 
bu tittle, cl can tug, polishing and grin ding, sharpening 
scissor*, knives, axes, etc. Cleans silverware, 

kitchen utensils. ere. Runs nil kinds of light ma- 

chines. lathes, circular Saws* ! tins, sewing machines, 
washers, etc. Nearly twice as Large n< any other 
advertised run tor. Outfit includes large hydraulic 
nint..r mrnle tii east tmm, handsomely huisfie.Jj con- 
tains solid brass double reaction, scientific water 

buck et s ; also su p e r tor 
emery wl p»l, wo o d 
pulley, leather belting, 
belt hook, polishing 
material, cloth i- idling 
wheel, felt polistiiiw 
wheel, screw -a river, oil 
can, washers, etc, 

A copy til MortoO’s 
Water M otor book sent 

J KI- £. 

Agents wanted. 

HORTON MCTFACTOT& 
C0MP1IT, 

Dfljrt. V, 130 Fulton St 
NEW VOfSK, 

■anafKtnnfi mini 0**lws is 
WATER MOTORS 

ui .vary djra«i}’Llwiu 





YOUR iNTERESTS AND OURS ARE IDENTICAL 



prlii tod matter and can save you money* 

THE AMERICAN WELL WORKS, 

AVRORA, ILL., V. S. A. 
CHICAGO, ILL. DALLAS, TEXAS 



proposition f w ohmvott. Guarantor 
it to mrorh satisfactorily, 

Tell ua about the formations, depth, diameter holes; wi l l send 



TWf Want Pracf/cj/ 
WELL GRILLING MA CHINERl 



to dOYClopo that 

Mineral, OH or Water 





It it s a Sebastian, it s a uoofl Latnc 

BUILT UPON HONOR— ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes, send far Catalogue. 

Sebastian Lathe Company, jot Culvert st., Cincinnati, 0. 




LATHES 



9 to !3 inch Swing 

LJ&tprico, ftiS.dJ rind up nccord- 
Idk to WliA j n mul; to buy 

Bt-ud for LfltllC Cutulog and prices 



IV. P. & John I tames Co. 

1LU Ruby St,, : i Rockrnrd ,TI 1. 




2flPark Si. 



GOES LIKE SIXTY 
SELLS LIKE SIXTY 
SELLS FOR SIXTY 



fur Painpbjfi 
OmToSenamtor, 
Oiltrn. V\ Mathlnq, 

letsCrwm HwKtr.cii, 

i-tid ft>r cAtaiogiif. 

GILSON MFG.CQ. 
Port ttashmotoflpWEf 






KEROSENE OIL ENGINES 

HA RING. STATIONARY, PORTABLE- 

Wei Danirtr, Maximum power, Lightest Weight, Simple, 
Reliable, Economical No EaUerle*, Helr-ljfnitlon by com- 
preaslun, Fully (juarantred. Wrlle for Catalogue F. fcL 

International Power Vehicle Company 

253 Broadway, NEW YORK. 



PLUMBING SUPPLIES 

AT WHOLESALE 

If you need anything in my line k 
and wish to 

SAVE MONEY 

on every article, write for my free 
illustrated Catalog, Shipments 
promptly made from a very com- 
plete stork of new, latest pattern 
goods. Small orders are as care- 
fully handled as large ones. 

B. P. Karol, 235 W. Harrison SI., Chicago, III. 



CASTINGS FOR £ H. P. 
GASOLINE ENGINES 



PRTrE. complete set of 
Castings, ln€ll” 1 '"■ , ' 
parts in mu g* 

pi UltfJ 



Send for Booklet on Stationary , Marine and Bicycle 
Motors. Also Castings far same. 

L. W. GILLESPIE & COMPANY, . Marion, tod. 



THEY needed it.— G en, Frederick D, Grant 
wan pi-ainlng the Intelligence of n certain coloneL 

"TJi 1 3 1 K" he fULld, ,J of whom they tell the church 
pa ratio story. His men were drawn up for church 
parade one Sunday morning, hut the church was 
undergoing repairs ami could not accommodate all. 

,4 ‘Sergeant Major, 1 juiJd the colonel, ‘tell all the 
men who don’t want to go ti> church to fall out on 
the reverse flunk.' 

"About 60 per cent of the men quickly and gladly 
fell dill. 

" ‘Now, Sergeant-Major/ said the colonel, dismiss 
the men who didn’t full mit and march the others 
Into church. They need It monL + " 




FINEST 

ENGINE 

ON THE MARKET 



ABSOLUTELY T 



L F 1 



Notice 1 3s e neat ri?- 
hlun ami the round 
bufie which insure 
higher bh*e com [a 1 
higher 
base c u m- 
p i e a b l o n 
means more 
and 
m"re spued 

certainly means, more power. 

Only tho'p moving parte e jhj alin- 
pic ";T, c (ill it cun run rme at ony 

tun.! in any climate. WE HAVE THEM- 

From H- P to IS H, F. Send for Cata- 
logue F— H + s FREE. Write for Agtmcy., 



THE BURDICK- PUTNAM GASOLINE ENG, CO. 



505-667 Decatur St. t ST. f*AUL, MINN. 



TELEPHONES IN CIHOOSES.-Ih order to dou- 
bly safeguard traffic cm tlic Oregon Railroad and 
Navigation Company 'a line, a system of telephones 
will be established nil over the line In connection 
with the telegraphic eommuiik-ullcm, 

E. A, Klippck superintendent of telegraph. Is su- 
per vising the installation of the telephones. and the 
work will he completed ns rapidly as possible. Tele- 
phone ! list rumen is and induction culls will be In- 
stalled III each telegraph office along the line, and 
cabooses will he equipped with telephone instru- 
ments. When the telegraph [|nc gets out of order 
between stations or when ti train meets with an 
accident or delay, a wire can Immediately be at- 
tached from the caboose to the telegraph wire and 
communication established between the train, no 
mo Her where It Is, and the nearest telegraph office. 
In this way orders can bi' sent to conductors while 
on the road between stations, and many costly and 
annoying delays uvniiled. 

It will require about one hundred phones for offices 
mid n like number for cabooses to equip the entire 
system, and the cost will be considerably — Jour. 
Elec, Power & Gas, 
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We Build the “Otto” Engine 

just as good as we know how after twenty- nine years oF experi- 
ence* we carefully figure the cost, add fixed charges and a 
reasonable profit, then sell at a price that is fair to both our- 
selves and our customers. The other way (more in vogue than 
you would suspect) is to fix the price first, then build the engine 
to fit the price * The former method results in quality , the 
latter — nof ► Over W0 t 000 users commend the “Otto M wav. 

OTTO GA5 ENGINE WORKS. Phila, 



STANDARD DF THE WORLD 





Never 
Can tell 



1 



from appearance what fs really inside 
Our i^Ewcriptivu Clnakr wilt tell 
you whv the 

JUNIOR 

Marine Engines 

Are FAR SUPERIOR to all other.-'. ISulIt in ft hl/es. 



1 -CYLINDER 

Model C, U4 H. K r weight 70 lbs. „ Price, $35-50 

h - F ,3 ** '* 95 •• 47,7 5 

l « G,3 l+ ** 140 " 11 03.25 

^-CYLINDER 

Model H, 1 % EL P., weight 120 Iba., Price, 871 -Of) 

u 1,4 " ** 147 M " ftO.BO 

« E.tt " a S 10 “ 3 03*75 

4 -CYLINDER 

Model A. H. P., wt. lbs., Price, •213.50 
'■ T, 9 “ ** S80 l% " 20H.5O 

* l U, 14 ** " 415 " “ 383.0(1 



Engine 

only 

7 tea 
Prices 

III Hit 

Ho Dj l- 
cqieiL 
flowed 



Thu JUNIOR MARINE ENGINES are sold under 
an absolute guarantee fur ii years ami it t r ini i>f 30 
Jay*, They are all of the 2-cycle type and reversible. 

NOTE THE SIMPLICITY 

CHAS. P. CROUCH & CO. 

Marine Dept., 472>48$ Carroll Ave,, CHICAGO 



SEE the Subject Matter in the 
Fifth Pa i^e of the Index of the 

THE PRACTICAL GAS ENGINEER 

Fifteen Pages of Index J ike this: 

5 tK Page Index 



Fly wheel, weight antf dimtn/ltr 

f 1 Pi ■ l.i La na for rugLi3*< 

FotmJjAiupi, dl *ny aid fUwr rl 

t'.'JLiililLi'H, r.iliJtTt jLl 

Full tulit Imj , d, j,lh uf 

FuuiLilfLl i<*n , dlttlCJIsiuilH 
FotlfttUtifiTl , h ■■ Ijrl ■ L i>f 

Faimdntitin. eusu-h ip 
F.mndnlion, eujijn-iS vrirh tUntuo -ur 
timber 

Fflfid mu gai,.l I na by jpav i ty 
Veiling pirMjtiiLi' by 3 .u 11131 ilmiUmVI 
Fir*- iniLirniLCc caitixiiuiifiB. re^jiLlre 
[iuiti[i ir i-hiU i.i 3 

Flui»t bttiaiy 
Fuel &msmnpl ran 
luel eoniniHplioa full |miI 

Fuel COUMHUpLiOD iu Jrelabau in 
apead 

I'm'] ooiunmpti’H! e ■ ■-■ r .n < 1 .-•- 

Fuf L in 'Ei is 11 ili| I i- 1 1 1 , nUw» lit faliun 

l"u-ld *. of dyrnni 0 »Li ritild ILIIL (*C'n| 

Fi nnjf ? iary churit twlien 

F*:rd Jliuf s to el 

Fi'Ptl I i'ss fuel 

Fringe u[i wutffl- jack*: t 

Fire ree Lilting frmu gruwtinc 
OlfalLlIt! 

Ilu r elilT 1: r 1 1 




It is the 
BIGGEST 
DOLLAR’S 
WORTH OF 
BOOK ever 
offered for 
the Money 

fry Dr. E.W, Lnnfranecker. 



Gasoline Engine expert 
of twelve years* ex penence 
with Hydro -Carbon En- 
gines. 

It a h a complete, plainly 
written work, containing 
the practical points needed 
by a purchaser, owner or 
ojieralor of a Codling 
Motor, 



150 pa^es in the hook on jusr such Live Subjects as ihese. 
Mailed, postpaid upon receipt of price, $1,00. 

E. W. LDKGANEGKER, M. D„ Author and Publisher 

400 Madison Ave., ANDERSON, INDIANA 





No. C UV Ga^otlmr 



Make Your Own Lig(ht 

This F aldulAn hs*Mohh e Electric Llpht On r tit gives plumy uf Rood liprht 

at a moderate com. 

Gas* Gasoline or Keimeru: Engines fur all our pones, from 3h. p. Dp* 

Cut out complete advertisement and send to 



Fairbanks, Mor 

Monroe Street* Chici 

Please fiend me illustrated Catalogue 

I may want . t+T+ .b.p. to ruti... 

Name.,.. ........... 

Street 



<SL 

n. 



C o* 



IO Lights 
IO Hours 
IO Cents 



Town *.*♦ *...«*.. ...State 










Ft. AUTO 
BOAT 



3 Cylinder, 4 Cycle 
Engine, 12 H. P. 



$600 



W. HOFFMAN LAUNCH <a MOTOR. WORKS 

ENGINES. PROPELLERS AND COMPLETE LAUNCHES 

1253 N. H&lsted St.. CHICAGO, ILL. 



THE LARGEST 

AIR-COOLED MOTOR MADE 



5 HORSE POWER 

Bore Bn 6 inches. 
Plenty af cooling sur- 
face. No engine cvef 
constructed with sd 
working parts Ynucsn 
hold your hand in the 
flange^ after It h*s Seen 
working alt day- 
Write for Agency* 
Gasoline tank in base 
or outside- 




Air-Cooled Motor Co., - .arising, Mich. 




/Mb Shews Our 

"Vim” 

Butt Spark 
Magneto 

We make other Types tor 

Butt and 
Jump Spark 
Ignition 

AllO 

COILS 

of nit kind*, write 
for ptfeea and full 
information 



THE TRITT ELECTRIC CO., 



UtflOZT CITY 
31 ? El ATT A 



THE MAN IN THE BLUE FLANNEL SHIRT 

"Fuff, puff!" 

As he smoke a in bin big, easy chair, 

"Putr, paffr 

We |j£ush nil' wc call him n shirk, 

“While there's, many a trade 

Where there's cash to he mode, 

It's n pity the beggar won't work,” 

■Fuflf t puff l 1 ' 

"It's it pity the beggar won't work." 

We envy him there sit bln ease, 

As we're tramping along In the dirt, 

An' a busy man's sneer If, the best we ran spare. 

For the Man Jn the Blue Flannel Shirt. 

‘■cuds, click r 

For he sleeps with his ear to the wire, 

"Click. clic k I" 

Ail* If ever a one? of us cut I In, 

With a leg round the pole 
An' Lila clothes In a roll. 

He dresses himself ns he falls. 

"Click, cllckr 

He drosses himself as he falls. 

He + fi away tliro' the night like n flash, 

Tho* the wind blow a hurricane spurt. 

For the stale of tlie weather's the least of the cares. 
Of the Mon Lu the Blue Flannel Shirt, 

"Clang, Hang!” 

For the horses are plunging abreast, 

"Clang, Clangl” 

It's a twenty-ton bird oil the Qy, 

With a runaway Learn, 

An' hot metal an' steam. 

The a tack spitting sparks to the sky. 

"Clung, Hangl” 

The alack spitting sparks to the sky. 

For he's got a good hold with his toes. 

An' he's ready to light or to flirt 
r Con tinned on page 46t] 




ANYBODY 
CAN USE IT 

Blowouts, r^Urttp'dli, 
cuts or other dam- 
age apois on outer cu- 
lugs; turn off stems, Split 
or punctures to Inner 
tubes vulcanized as 
good a* now with our 
CuLcauLzerEi- 

We want to Bend you 
Circulars, and what 
others nay. 

** Stitch - In-TIme ” 
Yulcanizer Co, 
Topeka, Kan,, 

IL S, A. 




DYNAMO CASTINGS 

Sets of Material or Fl ntsNcHtj ParU for tbs 

FRANKLIN MODEL DYNAMO 

PRICE 13.60 AND UP 

Will I if li t- air 6 c. p, lampc 

Write tor liluatrsted booklet B 

PARSELL CD, WEED, 

129 * 13 * Wert aist Sheet, - NEW YOI 04 ClTf 




^ CURTISS - 

Silent-Running World’s Record 

MOTORCYCLES . . . 

2ft and 5 h. p. Many new features and improvements, 
Airehlp motors, side earn, motorcycle paruanu sccemuIcA 
SEJfD ST AMTS FOE CATALOG. 

G. HL CURTISS NIPC, CO. 
a aa Puft*n»y Struat, Hammondiport, Hr V. 






YOUR STORAGE BATTERY 

WJ1J FiEways h? full of '"juice 1 " uid ready to five 
fat, 1-mi Bparkfl, if you inn tall an APPLE ftJT- 
TJillY CllAfluGK tun. y^acir ear, b&al. or cn^iEie. 

Ifhoiisar-di of J 'Ai»U>' -ownais art usint Ll 
ineewflfully. Write t'.>r full tnfaNM&iinn today. 

DAYTON ELECTRICAL HAIDTACTDBISB (1ft 

ITS St. WUHStfUiiT, BUMS, OHIO 




1 JH.P. Bike Motor, S 7 .S 0 

CASTINGS WITH DRAWINGS 

We also have a 21$ H. p* eel or 
castings Send stamp for cata- 
logue and full parti col ax a. ^ 



POCKET 

Battery Ammeter 

O to 30 Amperes 

Indicated J ra any position and in 
either direction of current. 

In testing single cells, the cordis 
not necessary. 

Pric«$».50 

ELDREDOE ELEC, M,iNUFACTURINQ &0., 

Springfield, Mass, 



EUREKA MFQ. k SUPPLY C0„ £ 

ST, PAUL, - - * MINN. 

■hhhhhhI 



Convert 
Your . . 



BICYCLE ? MOTORCYCLE 



tt ■n»*Jl etui by attach in p tL# ERIE! 2 H. P. ROWER»OU'TFiT» 
Thin includes ill |iaiis tiy vrhicb anyuije ljJi eiudy mulie a Paw erf □! Parable 
Kvloireyel*. Weight, 4r, 1 bg , Bperd, 2 to 3'3 mite* Send s^amp for cjHilIoft. 



MOTORCYCLE EQUIPMENT CO. l 5»l.»tt > fl«i.i;inijiport,S.T 




Faster than an Auto 
Cheaper than a Horse 



GET A M AN S O N 

It is speedy and reliable* adapted 
to all roads* and maintained at a 
moderate fxpense* Attachments 
designed for pleasure and utility 

Wilt* 14* 

Fowler • Hanson • Sherman 
Cycle Mfg. Co., 

Clinton and Fulton Sts,, Chicago, llL 




AUTOMOBILES $ 1 00 AND UP 



We will mflli ciur largo Illustrated Bargain Sliest of new and slightly used Automobiles on 
receipt or your name and address, This *beot shows accurate pbotograpnlc views of more 
than 50 Aotoniehkleci offered as low ns tiH). Write plainly to 

H. GRAHAM CYCLE CO., Inc. 

Established Hyeara. 601-609-605 Madison Street, CHICAGO, ILL 








TYPEWRITERS,^ 



High-grade MARINE and 
AUTOMOBILE ENGINES 

£ Lo 30 H, P. 2 and A c y c l a . 
latest Improvements; best ma- 
terial: Lowest prices, Also sell 
castings, with drawings, 

State your warn, 

HOULE MOTOR WORKS. 
680 East St., Holy o-ke. Mail. 



Ah the BtuidM-ct Muc-Mna* HOLD or HilUTBO ANT- 
WllKliK nl’itntf JINK'S PRICKS, j I La win p ItKSXAL 
TO APPLY ON FRIFB. Shipped with privilege of 
examination. t W Writs for Illustrated Catalog 
TYPEWRITER KSFOELUX, 203 La till J* St, CHICAGO 



“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

Tho moat Reliable Byarfcers on tho 

Market. 

Tatu the Place of Batteries. 



Jump Spark Coils 

FOB ALL rCRPOSES 

Sinulo, Dcutih, Triple and Quad- 
roplB for Station ary Emtiiiefl and 
AutrrmobLloH. Gu htH rttefd in 6V6*y 
pmEtoullLr. Fine Vibrator- 

genu FC'it etataloole j>. 

THE MWBIOCK HFinfMJLN MfG, COMPANY 

SOtTH nUffti, DU. 



WHY HOT STOP 
YOUR TROUBLES? 

A “Wlnnl” Tubular 
Dots It. 



AriUiLtilrt iucutfCd Lti 
ff iTHIt-PfUHJl-' non- 
corroding brass lute- 

All brass ftCrtiWa. 

FricliOn, Bolt or 
Governor drive. 

Brti-ah-holdure remiT^I 
wi t h out; l owning sc r ■-• 

All parts pull.-lnid bra.- - 
Contact and Jump Spji rk r 
A THIAL *nU. CoM L'lSdn 

[M“- u pj^™.l*f u mk.l,lr,», 

iEBCrLES ELECTRIC A 



M-vt popnUr .r.i miilK;.,ry Uu-«iii-nn ir.. 
O^lflltfl 'Ivri ,*lr -riO u*i b-iW-l-f* 

fil'U. Co., 1NUI ATiM'OLFii l!SU, 



v, uit- roa rAT ALioarr. a s o am-i.u nsrcft. 







No. 602 NAPANOCH Pocket-Knife Tool Kit 



Everybody's 

Pocket Tool Chest. 



Le at 1 ivr Pock et - Boo k * 4- % x 3 *4 
Inches, remaining Pocket 
Kniff, Hn.fi, t A w , Lhi^el, 
Schhw Driver and Kkamkk. 

Each too] sir inly attached or 
detached to it it Pricket Knife in 
a second. 

Made in America by skilled 
American mechanics* 



U. J . UL£ RY # 7 P Warren Street, New York City. 



jtiit postpaid on receipt of 

$2.25 



UseS days, ami it nut «at- 
isfacTory, return to inc and I 
will refund the- money. 




EVERY MACHINIST 

who reads this adr. should 
ask his dealer for a How- 
land Earup Otter. Hand- 
led tb 1 n ir around a. lathe* 
Can keep now of oil on cut 
OS and threading 1 tools. 
Sample Pint Brass 
Si, 25 Prepaid. 

We manufacture Pump, 
Valve, Drip and Spring H 01 - 
tom Oilers, For e ale by Job- 
bers and dealers. 

Free Catalogue. 

Music City Manufacturing Co, 

MONMOUTH, ILL. 



Spout 

Attached 

uifU 

Cannerffoa 





Gasolene Motors I Castings 



A complete line from I V to 10 
h.p.,iur Bicjcl*, ActoiAtitlllOi 
Mucins dr fttationorr. AiM at* 
mntoT nutHtfi and Oonl- 

piece MOTOR CYCLES. Stand 

■t 11 7 jj p for c utalogue, 

STEFFEY MFC. CO, 

Fbtlad.liibli., Fa. 



I orUTC Ilf I UTCn fell II battle Bsrtaporllta for Met 

AUCri 1 0 TIAH I ELI bewt seller; a*JO percent profit. 

Write for termu, l‘, H-ti-r*e>e, i u Labe *t, , CUksf* 



6 VOLT PLUNGE BATTERY 

UpUPtpRTh |l.W PkKIviW, \\ ith Switch,, Wire and 
Chemical b. Nicely fiitLH.h(«d with jjtmhI sUod crystal 
B I si rs juris.. Just The (hSnE for rtinning rnntorB and 
small lamps, trivet volt a and 5 amperes. Sent 
promptly prepaid anywhere Oil receipt of $L50. 
Send tar descriptive circular, 

lil alf ELECTRIC WtlltliS * MiSOStC TEBPLK, CUJC.IOO 



I Continued f rom natie kl2 1 
'"Une wheel on the ground Is tt plenty me.” 
Snyw the Man In the Blue Flannel Shirt. 



“Up* up!" 

For a woman cries "Help” from the roof, 

“Up, upl M 

Ah' he's climbing to answer her call. 

Thro' the black vapor 1 s choke, 

'Till he's hid by the smoke, 

Hanging 011 where a spider would fall. 

"Up. tip!” 

Hanging on where a spider wan Id fall. 

NOW ho eaiTlcB her down to the street 
An' he says, “1 don’t think she is Hurt/ 1 
"Your baby;' Stop crying. III get il, just wait/ 
Says the Man in the Blue FI an net Shirt, 




WHU 

(outlay 






Motsinger Auto-SparHer 

Stn rt s And runs 

GAS ENGINES WITHOUT BATTIRIH 

Nci cl l>r mrirhlne cun, dn it unwKiB.fnlly for 
lack of OrkiiUit patents owued hy nsi. No 
Vwlat HUfticTi in dot drive. No belt or 

-wir ■ i 1 nwetwry. No batteries w hatter. 
i'T tuaku nod break or jump-*p*rfc, 
Wator and d oat- proof „ Faliy « ua r imt&ed. 

MOT SINGER DEVICE MFO, 

140 Main 3 E, * Pundlottin , Ind.» U. B. A. 



Gas and Gasoline Engine and 
Motor Castings 1 to 1 6 H. P. 

Auto, Murine and Stationary. Booklet 00 Request 
Wc Hit blpa print drawtap at eh her l i cycle type. 

THE GEBHARDT MOTOR CO, 

2930 Hancock St,* PhUa., Pet, 



MECHANICS USE FILES 



"Fuff, puff H p 

As ho sinelces Sn his big. easy cbttlr r 
“Puff, puirr 

It Is easy to call him u shirk. 

For there's iiuiuy n trade 
Where there's cash to be made— 

Dut he given his life for his work. 

“Fuff, puirr 

But be gives lilf* dfe for his work. 

We look at him there at bts ease 

Ah we’re tramping along in the tllrt, 

Au' si busy man's cheer is the least we can give, 
To the Mail In the Blue Flannel Shirt, 

—Henry M. Hyde In Chicago Tribune. 



MAR OR FOOL.— “You kiiy you’re a. plumber. ■" 
"Yes/’ 

"Ami sell ke In the summer." 

“Ye*.” 

"And deal In coal during winter?” 

“Yes.” 

"And yet you're only worth ? 10,000, 00(1,000, COO f 
Bosh!” — IjotJisvlHe pest. 



9 



Aretliey -gelling the Right Files At tha Right Prices? 

EVERY FILE WARRANTED. 

h 1 a oli Hill Bastard per doi. * M Pr,o# eajJi 9 mis 

Q -h »r fel fl dll 4 a 41 A U 

10 > l 1.26 *♦ 11 13 “ 

11 -* >* *« •* Lto " 4H 17 u 

■ b “ Slua Taper Klaa *■ .57 J ‘ ” 7 ■* — 

5>4 " “ “ “ " .66 44 ** 7 “ 

£ On ■J'j H 4 k J Jj ■ 

LIT 03 INC w Tift HSD TD[[ OSS, OUa PRI(I3 45fD PILE! WILL SiflSFT. 
OVER 5<W D1RPEKENT CUTS AND SI7KS IN STOCK. 



9 



I PERIOLAT BROS.. c "\T." r ,T?.\ , ! ‘ n - 1 




(GENT 



IS ALL IT COSTS 

b, u-nte pos-tal for our lug 
Fn*e Bicycle ™»- 
ill iriixlels at luwtii pri; 



■ lopr ihowiii iir ai i iriixie 

■DO NOT BUY£^AT1’££ 

1 aur Wft*TY^w.T nra' itrfrfi. We Hliifi on ftp- 

Inrovill wllhvin * Ltfflt dcfnisit, ay 
frdifht, all‘-w id Hay 9 Fn-^ Trfal- 
All 43 Ur new and »onskrlvl (jtu|)>'sI[(Cj,d^ with 
c:ataJ*jfueR jld^ much Tntutib}/ itijvrt*uUi&*i 
SCOT I'M FREE f"i thf aakiuy. 

Wk WILL CONVINCE ^ ihtwr 
I'sell 3 befter tricycle lur less money lhau any 
\iiher houRc. Buy direct from the faclcry. If 
you n-.mt tu Mak< k nr Earn A 

Blryplp wri?e('.ruiif S|)l s ml 
TlItES. C»m*t«r-Brakes. buE]t-up»*l>eir[i ind 
all tamlnt* u ludf usual priort, I>0 Not Wait* but write 
in t portal ttrily aad l«ra every thiq j. W rit? It atm. 



SMALL MOTORS 



$1311 



200 f-8 H.P., ItOVolt, 60 Cycle 
Westinghouse, SSSi 
90 1-8 H.P., 110 Volt Westing- aq nn 

hftiiftA **ew, Direct current, Shout Jm KiUU 
IivUWj Wound Motors, each, l|r W“ — 

Bend for our monthly bargain sheet on electrical supplies, 
motors* dynamos, etc. LARGEST STOCK IN AMERICA. 

Adams and Clinton 



GUARANTEE ELEG. CO. 



CHICAGO, ILL, 



ofcfND rUK 1 1 

* * 

My Revised List of Machinery 
( amd Contractors' Equipment 

} 15 NOW READY, AND COVERS 

! TWELVE PRINTED PAGES WITH LO- 

CATION AND PRICES. I WILL BE 
VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE A 

YOUR ADDRESS, I 



Willis Shaw, Machinery 

171 La Salle St. CHICAGO, ILL. 





V'*~ . • 



New Catalogue 



EVERYTHING FOR THE BUILDER 
ASSEMBLER . JOBBER . DEALER 



J. H. NEUSTADT Co., 

£ . . j 

. 



_ 



— — r ;Tr — - 





ST. LOUIS. 



The Ideal Lawnmower Grinder 




Sharpens any Lawn- 
mower accurately in 10 
to IS minutes, makes 
the blades absolutely 
true, give a them a per- 
fect Clearance, dOOa the 
\v ork quickf r and cheap- 
er than it cuji be done 
toy hand. Nothing uke 
i l on the market. Made 
for both band and pow- 
er use. 

Write for full descrip- 
tion and price a 
TODAY. 



THE ROOT BROS, CO. - Plymouth! Ohio 



1 GENTS’ SAMPLE 

WATER MOTOR $2 

Agents can make |50 weekly selling E . 1 T- 
TLB GIANT FA LICET WATER MO- 
TORS, Out At retails fur U Liberal 
discounts tU the trade, Attaches hi 
A N Y fauce t. UisclL for pol Ish In g silver- 
ware, sharpening knirw, grinding xi\ 
clcaulnff metal, buffing, etc, FREE 
POWER fur ncwiug machine, lathe, 
[Ivnariiu. Easy Belter,. Profit* over 1LHJ 
pi; r ecu t, Ow nab ustttesa of you v o w n . 
Bead |2 lor agents’ sample and confiden- 
tial terms, EjLiHTrSciLca uhueeepiiary. f lat- 
fit consuls ot motor with scientific water 
bnclcete. emery wheel, polishing wheel, pulley 
wheel. S-blade 1 fan, halting and washers. Send 
$2 for sample outfit TODAY, and begin work, 
include 'iic.. extra, and ?t wsn deliver the motor 
outfit, carriage charge prepaid, to any part of the 
world. Whether you order or not, write for booklet 
and full information, 

tt. Y, HYDRAULIC MOTOR C0-, Dept. B, 62 John St, New York 





ACME BALL BEARING JACKS 

«U*AXfAT Lin ISO POWER WITH LEAST JATtOJt ASli TIJlE- 
Fo-r Jlafftlma SliupR, Jtii 1 1 4* r*, HAfJrofcr] Train*, RtHrend Sh-np*, 
CmllruUirm lltm<( l<nm nnd Jlun iifnftHrltlj! bltbllibnfan. 

otieeh si/.rs ktiu Limsfl x ['Tu.muu li:s wauoss. 

Tine hidl Brnrini* J.ml iotomotlt Ollsi* ncduc-t friction to a miniinnni 
and ijacrcfrie Hie power iHd Lite nf the J-S-cik.. M*ehnnlHiu is bo B j II i Lil« 
a ft yen o fin wurit j.r. W fefyliL rr*t* cnUretjf >tid m n Ijr an Eli* bslls. 
The Jack ia ™i3riijcttd with an autoiuwtig lhrake and cannot, j-tim dnurci 
or drop a load, Thi* leal utc of the Jack p]aetH the honditnE nF b 
atway* under tlic conlroE cl operator. All poi-ts nr* $t*nd»ni u4 in- 
tcTch an pontile ami I hs; ci>*L of maintenance light, |3y OTihodlnient of iur- 
Chinic^l principles wii It our qnicLictitu ratchet and abort lever the Jack 
c-antia tiifrJ in elowrt rmarLcra, ihe-roby insuring the lifting of Lh-e -weight 
in any place utulor which the head of the Jack au be put. 



8HTH 4 RllgRWn €0- 296 Rmfay, Tltpi. 10. KRW TORI. 



The Largest Factory in the United States for Manufacturing Metal Specialties S**!® 01 * 

Write xa to i uati mate on aaj Article >au want manufactured. Prompt and c&rotuJ attention given ell correspondence 

FORT DEARBORN MFC. CO. 

JjAmitwtnroM of Incorporated 18 BS + 

SPECIAL MACHINERY DIES, TOOLS, Etc. Alio Blanking, Forming and Drawing of Sheet Metal 

63-^5 Croising Stmt - CHICAGO 

Oear and Cam Catting Surface and Ciroular Grinding Screw M*ahine Work 



SOLDERENE 



A new rapid flux tin combined for soldering 
and mending Iran, Copper, Brass, Lead, Zinc, Tin, 
Platinum, Gold, Silver, Etc., without the use Of solder or aclda, Soldereue solders Anything and everything that the 
old method of using bar or wire solder, acids, rosin and paste accomplished. 

AGENTS WANTED, SEND TEN CENTS FOR A SAMPLE STICK, 

THE CHAS. A. THOMPSON CO., - 41 Cortlandt Street. New York, N. Y, 




LITTLE GEM 

CEMENT BRICK MACHINE 

Capacity 1300 per day-one man-brick 
tarn pad t ace down a ny dni erj , moters t h rpp 
at a timer Outfit inelndeB 3 plain diets 1 
Itbck, 1 octagons 1 Hound Corner, 1 Hope 
Face, 1 circle Hutu for coin mv ■■ MOLDS 
Tor (M ami Kill, bithu ball and baluster. 

Flitted Col urn mu, etc, 

A. D. MACK AY S CO., - M Waa&lttjdoti Sf. T • CHICAGO, ILL 





B A L 



L BEARINGS 

M KHIPE" PATEHTS-THh Combination: 

A Pull Bearing and a Cone combined. 

For thruat. weight or both. 

Lowest pri re and beat bt'«ri dr made. 

For the lightest to the heartent work. 

All alz«s inch mid ap. 

No fitting— just nu«h it on. 
lb eenffl in rUil v w for samples. 

PRESSED STEEL MFC, CO. 

B 4 S Ths Bouns, ^ Phifad*lphfa T F*. 




ELECTRIC BUTTON. 

Youpmathi* button— the ballon wltl 
doifas tflrf, tipno lb. bttttoni tv your 
fi innd. he will li sure to push it and nt 
a ihwk D«Tsr to ba f oi^-.tTen- It's iia 
fTwtaat t an maJiar out nt» lit . .1 ftr 
■$h postpilfi, wSii Big BargniaCatalaa. M 4 reaa 

UHIGAK SUPP 1 T HL H 4 lGfiMbiH Sirest, it. Pin], Ilfifl. 



COMPRESSED A I It CARPET SWEEPER-— The 

remarkable success of house cleaning by means of 

compressed air 
opera tecl by 
menus of gna en* 
pities and com- 
pressors placed 
on a wagon, has 
led to a further 
development of 
the 1 il e a of 
sweeping with 
compressed air. 
TLil:s machine Is 
operated like a 
carpet sweeper, 
the moving hack 
and forth of the 
sweeper c u m- 
prosHF’S tile fllr 
which sucks up 
the diM&t and 
dirt; one may 
*lt in a room 
with comfort while It is being swept, ns all The dust 
is drawn np and deposited in the bag shown in the 
cut. The machine is noiseless and can be used hr 
the ordinary help employed in a residence. 




*‘We Analyze Everything” 

At Reasonable Rates. We Devise New and Original 

Address FOrmtH® 

The Elliworth laboratories 
max D. SUMMER, Ph. D, 
flST Dearborn S 1 re«t, - * - Chicago 





Com ptete «nd short courseo. Thoroughly eau i p pod engineer- 
ing shops. work from tho hfigmuing, Hfiort 

fouraei? in Steam and Electrical Engineer line Kipriuu'* low, 

A«-oinm.>IVL 5 .GI tin bwt tktiv>l All |«jy bMitafttl ti:*J *ul« an? Hmc. CcmajuMilK* 
SW Ljn, md Jtrfjrtrtl fWUHt- Sfud fof caukvu- JlcrUA tirn#** 1 * vfcfefe icrtswaat*! 

UIG11LAND FAHK COLLEGE, DeiMotnea, In- 




SIMPLE BUT SAFE- 

THZ LANCASTER 

High and low water and Itinh pr^murt* hIitd) for steam hoilsrn. Whist lea when water i* 
too high, tr>o low or for birch Ths fiojtEa are made of terra cotta, will not OOll«p. 4 .e 

Or fill with water. Will work at an>' boiler pre«»ura, Went on approval. You on n try it 
before you purchase. Mechanical agentB wuuied everywhere. For f«H particulars and 
descriptive circular*. add runs 

GEORGE LANCASTER. - 541 Lexington Ave. • NEW YORK CITY 



Going to Put It on the Market? 

Yon h&fo the articl** ; we Imve the bmln.8 and the equipment for making It at the le we it coet- 
We man u fact ure and ship all k lurid of Special machinery on contracts 

LET US ACT AS YOUR FACTORY 

JOHN WISH ART MACHINE WORKS, Engineers and Machinery Mire, fine.) 43 to 43 S. Canal Street, Chicago, 

LONG DISTANCE THOSE, MAIN 880, 



rKcMcU fc 1 fcfcL fcHUF rAJNb 



i ui luuviiliiv o ;> II U 

Foundries, Bolt Works, Etc* 




thousands in use, duhahility and satisfaction guaranteed. 

Mice 1 or any li-auge of Sheet Steel de sired. Never goes* in piece#*, and a] ways gives entire watis faction. 



ny (range of sheet steel desired. Never goes in piece#*, and always Rives entire satisfaction. Try samples 
and you would not he without them at any price. Suitable for handling bolts, rivets* nails, screws, nuts, washers 
castings, ore, quarts and other tnibstaucCB, and for use under lathes and drill presses to catch the turnings, frinunlaea, 

Columbus, Ohio 



borings, oil drippings, etc. 



HILBOURNE da. JACOBS MFQ, CO* 







MOTOR BICYCLES 

We are makers of the moat perfect motor for 
Bicycles-, T and cm a and Runabouts In use. BIuS 
Prints and CastiupTB for same. Write for Catalog, 

H. HOFFMAN MANUFACTURING CO. 

719*723 SHEFFIELD AVENUE, 
CHICAGO, ILL 



® THE OLD RELIABLE 

JESSOP STEEL 

IS VET ON TOP ANQ THE VERT BEST FOR ALL FINE TOOLS 
WILLIAM JESSOP ft SONS, LIMITED 
m JOHN STREET, NEW YORK 



Ketp Your Tool Room Emery Wheel True by Using 
DIAHO-CARBO EMERY WHEEL DRESSER 

No. 1* 6 Inches Long.,. $3.00 

“ S, 10 44 ** 3.60 

lt 6, 12 " 11 4-00 

Send for Dressor Booklet with Testimonials 

THE DESMONO-STEPHAN MFG, CO., • Urban a, Ohio 




f || i pi U I II EE) V A\ft APRCfAL PART'S f 
| HAllillllLn 1 BUILT ON CONTRACT f 

^ New devices developed ; Hucceu^fiii experimental work done a 
Mpeedlly; elrtUed labor; gotid facilities ; gaud Value for your y) 
| money. j. ji. EK6ELMAN MFG. CO. $ 

® 76 Hudson St, near Penn, Depot, Jersey City 



S78 



PER MONTH 



salary. $3 00 per day for expanses. 
Men to travel, post. tdgua, adver- 
tise and lea ve Bant pies. stale agr and present employ, 
ment. KnMmiui Conipanr, 

Dypt. H Alins Slock* Chicago 



WE WILL SEND YOU 



One VI bo, . 

Ono Bpjt GEMIINE 
Anrurtronn Stocks 
pud Sitn, 

One Ft po Cutter. 

One Wreneb* All for h>ndlinx pipe from H to 1 inch* 

ON BEWiirT OF flO,£0 
Bend for Odaloguo of Complete Line, 

ARMSTRONG MFG. CO., Bfidgeport, Conn. 



MAGIC PUZZLE KEYS 

Tv,ij t*ya B<eure|jr c;iu^ht t^eHier. PiifsleF tverrMs how 
li 5 m tlis»n n|i«rt unliJ ynu shawl hem itm si't-Fet, Price with 
j secret directions, It) els., }) 0 *l|iaid p or 8 for 5 S& eta-. Bargain tai- 
al^nc tlttlK. 

WESTERN PUZZLE CO, 333 Jackson Street, St. Paul, Minn, 




GASOLINE SOLDERING IRON 
AND BLOW TORCH 




We can quickly cure you of the old time Soldering Iron and 
GajoEloe Furnace habit, “by a single application" of a certain little 
PTcen Covered booklet that we have expressly ysreparcitl for isuch 
acts of benevolence. Tlite document richly rewards the live 
miuutee devoted to Sts perusal. Shall we seud you such a ^treat- 
ment T* 



EMMELMANN BROTHERS MFG. CO, INDIANAPOLIS, IND„ U. S. A, 





SPECIAL - 

GAS ENGINE GENERATOR 

Steady light from an ordinary Gas or 
Gasoline Engine* Write for Bulletin* 

jester Electric Motor Co. 

33 FRANK STREET - ROCHESTER. M.V., V. S. A- 

Please mention Popular Mechanics when writing advertisers 






regard to thr L«gal Protection, of til* 
Inn ntlo n> 

HAND ROOK FOR INVENTORS AX1* MAN L FACT IKE RS SENT FREE UPON REQUKfiT. 
Consultation frw, N* charge for opinion As to the patentability atid ComruETClal Value of Tntablori 1 Ideal. 
HIGHEST REFERENCES FBU.U PRUHINEKT MANUFACTURERS. 

SHEPHERD (SL PARKER. PATENT LAWYERS 

Patents, Caveats, Trad# Marita, Copy righto* Validity Reports, Infringement Contests, 



REFERENCES; American Water Motor Co,, 

15luiti Shog Co., Internal km at Fence and Fire 
Proofing Co,, WinJet Concrete Machine Co., Century 
Chemical Co., By-Products Co.. Columbus Piiar- 
macal Cu, Richmond Electric Co.. M. C, Lilly & 

Co.. N. L. Hayden Mfg. Co., Murray Eng Sneering 

Co Globe Mch. £ Stamping Co., Stewart windowSha.dc Co. Address, 210 Diet* Bldg., WASHINGTON, D. C. 



-During the past lit years Mr. Shepherd, or Shepherd & 
Parker, bra obtained f«rui a great many important patents. 
We have no heiUmluti in bear Dir recoin men chug him to any- 
one having need td the services of a patent attorney'*. 

HALL WOOD CASH ItUliLSTEH 00. 

Mr, Parker on November 1, ISOS, resigned his po- 
sition a* fln Examiner in the U. S. Patent Office 
to enter this Arm. 



ATENTS 



P 

i tt:; TalottblB Dork on Pb ten ta FREE. Telia h ow to secure 

them at Itm rntd. Bow to sell a Patent and What to 
Invent for Profit. Gives Mechanical Monementfl la- 
ml unto Ip to In rente™. Full of Uoney^BJuklna Patent Mdhua- 
tlon. NEW BOOK FREE to nil who write. 



O'MEARA & BROCK, Patent Atlys., 



«1ft F* STREET. 



Washington, a, c. 



Let Us Act As Your Factory 

We have one of the beat equipped shops In the United States 
and can turn out your work for you cheaper than you can 
possibly do It yourself. Send drawings or models for e all- 
mates on dies, tools and manufacture of your article in 
quantities. 

Metal Specialties Manufacturing Co. 

19-24 W* Randolph St*, Chicago, U, S* A 




S IFY0UW1 Sli TO BUY OR LEASE THEM- i.C 
ANY DESCRtPTION-WRITE ME. IT WILL 
PROVE PROFITABLE TO BOTH OF US. vA1 



CHARLES A. SCOTT ™ ™ — 



BUFFALO 



"E SuCfCJ 

■ n" V- I 



WHEN YOU WANT ANYTHING 

AND DON'T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



« 




THE CLIMAX 



ALCOHOL (DR GASOLINE) 

BLOW TORCH 



Every mechanlo and electrician. protewdonnl nr amateur, as 
v, ell an ererv hounehold. Hliunld h uvo one of llwaa tortdum f or 
gvnprjil w,l during [»ui inwi'H, Thu price, 65 ui ntp inxitpaid, 
Write for ourwpeoiai offer of ODD of thuae torahea FRE£. 

CLIMAX MFC. CO.. - - I Hartford !>t*, Dmton 



PATENTS SECURED 

If you have an invention, bare It patented, bat, be sure of 
your attorney* or you may upend more money than la ncemaary. 

All my el Leu (* are ideated with the prompt, efficient services 
rendered by me, mid atm, with ihu amount of my fee#. Let me 
refer you to them. 

If you Lave an invention not fully designed or perfected, 
maybe I cun help you. 

WALTER B, BURROW 

Patent Attorney and Jlechanlcjl Engineer 
305 Duke Street, * Noriulk, Virginia 



FRANKLIN'S MAXIMS (IF SUCCESS. — tint not 
to dullness; drink not to elevation. 

Spea k not but what may benefit others or your- 
self; avoid t HUE tig conversation* 

Lose no time; be always employed In ROfiiptlilug 
UM’fiJi; out off all unnecessary actions. 

Use no hurtful deceit; think Innocently and justly 
and, If you speak, speak accordingly. 

Tolerate no unclean 1 1 ties s In body, elotbes or buhl* 
tutlon. 

Be not disturbed nt trifle?. or at accidents chin moil 
or unavoidable. 

Drive thy business; let not thy business drive 
thee. 

Early to bed, early to rise, makes a mfin healthy, 
wealthy and wise. 

He that hath a culling hath an office of profit nmJ 
honor. 

t One today Is worth two tfunorrows 

Buy what thou hiiMt no need of nntl ere long thou 
jifiait sell thy nfrccHoaries, 

Keep your eyes wide open before marriage, half- 
shut afterward* 

They that won't he counselled can't lie helped* 

A man may. If he known ind how to Mive ;t* he 
gets* keep his nose nil his life tu the grindstone, and 
die not worth n great at last. 



WANTED 



Engineers and all persons 
tunning bails, to write on 
their Arm’s letter head for 
Liberal free sample prepaid of 

“ Pul 1 * - IT- Grs- A ■ f» a ’ 

for B elts. State k I n d of belts. 



THE CARDINAL MFG* CO*. 

CleiFaUad, OK to* 



h*\ct Ap.hr t WuM. 




HASTINGS COMPOUND 

(lU&ranted to stop Sparktuic. Money T'efnnded if It 

don’t. Flit up ID convenient form. S 3 £ In. long! l 3 - 1 * in dlitn, 

W-‘ u vo enough cohfldoncM in Haiti qgji ouipoun , to mall a rail 
el£Q sample stick, bpoa receipt of six cent* tu cover postage, 

J A S * L* N E EFUSi Sol« Agent 

54 DEY STREET, N, Y, 






ATENTS 



PROTECT YOUR IDEAS 

Send for Investor’s Primer. 

SO PATEST, SO FEE, 



Patent Advi'rliscd Fit EE* 

t b-t ab I Ubindi 

UN 



MILO B. STEVENS & CO., 



£85 Fourteenth St., WASlU\tTOX, 1*. 

Branches &t Chicago, Cleveland, Detroit, 



C, 



Eatnblfalied Over 39 Yean p 

Experimental 

AND MODEL WORK 

Inrenton' Idflua DeweilopGd. Cireulira Fra*. 

Wft/I. GARDAM 8* SOM. (IncO 
43*51 Eaao St* N«w York 



MODELS CHICAGO MODEL WORKS 

^^iVWtLg 175-181 E. MADISON ST.CHfUGO.IlL 



ESTABLISHED 1967 



WHITE Ft >11 CATALOtSl F 



UF MOSEL SUPPLIES 



PATENTS 



Gtreful atteatloa ttrea to tie prosecution of bmlncu before 
the patent tittle*. Fkicnts procured and no attorn ej fee cal led 
for until patent i. allowed, {23 reira • iptrloDce-) tVrlt* 
lt>r Inventor f » Guide," Address 

FranKlin H. H outfit 
Atlantic Building, W i.hington, D* C* 




TOUR IDEAS 



$100,000 offered for one In* 
veotion; $8,500 for another, 
Book "How to Obtain a Patent" and 
"Wfoftt to Invent 11 sent free Send 
rousli sketch (or free report as to 
patentability. We advertise your 
j patent for sale at our expense. 
Ctandlee * Chandlee, Patent Attorney!, 
953 F. Street* Washington, ft. C- 



PATENTS 

■ SECURED OR FEE RETURNED 

Fdee opinion *M to patentaWlltT, Wend for Guide 
Book and What To Invent, tin eat publication issued far 
Cm ilrfri button, Patent, saenred by us ftivertiMd fM#, 

EVANS, WILKEN5 A Co*. 

Ko.U7I , Dtreet NT, W* ^ Washington, D- C. 
Xev York Ofifleea, 1 3 ® Nmwti Street* Jf, Y, City 



BE YOUR OWN’ BOSS 

MANY MAKE *2,000 A TEAR \ % 

Yon have the ume chance, Start a Mall Order Business at homo, 
W'li toll you how. Honor coming in daily. Enormous prnlrtFV 
Everything furnished. Write at once for our "Starter" and FKKLi 

partluniaTv, f 

PpM, Eroftier Cat*, 155 Washington St,, Cliim^o, IU 




MADE TO ILLUSTRATE CIRCULARS, 
CATALOGUES* OR ADVERTISEMENTS. 



bright, .howy* out* — 'bringing out dttail* 
psrfurtly. Our price. ih roasouable, aU work 
guaranteed— lat m Agur* on your job, /* 

WHITE FOB SAMPLES 



ACNE ENGRAVING CO. 

Ilf Wilbliutofl Si > Chtcua 



EVERY INVENTOR 

Who Wants to know 

1. What are the most profitable 
inventions, 

2- How to perfect inventions, 

3. The first step to take in 
getting a patent, 

4p How to protect himself from 
parties who might steal his 
invention before he can get a 
patent, 

5. How to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose, 

6. How much it costs to get a 
patent, 

?, How long it takes to get a 
patent, 

8* What protection a patent is, 

9, How ha can sell his patent 
after he obtains it 

10* How to handle his patent to 
get the most money out of it f 

11, Where and at what expense he 
can have working drawings mads 
of his invention, 

12. Where and at what expense he 
can have models or experi- 
mental machines made, 



should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg:* * • Chicago, 111. 





POPULAR MECHANICS 
PATENT BUREAU 



invites the co-operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts ; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained ; and in 
ail matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can be said : “Conducted 
So You Can Trust It;” just as this 
magazine is “Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty-five years, and hope 
to he in the same business for 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors— not the per- 
petual motion cranks. We charge 
moderate fees for services rendered, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 



POPULAR MECHANICS 
PATENT BUREAU, 

Journal Building, £ Chicago, 111. 



^M^NVENTOR^ 

\;i O-UR BUSINESS IS TO 

Per fecit Develop and Manufacture 

YOUR INVENTION. ALL MODERN FACILITIES Y, 

ART OURS, AND WE ARE AT YOUR SERVICE. j 

WE EMPLOY EXPERT MECHANICS ON 

Specialties,. Diet, Punch Work and Models 

SEND US YOUR DRAWING OR MODEL AND 
WE WILL SUBMIT OUR LOWEST PRICE | 

MONARCH TOOI. COMPANY 

124 Opera PUce. CINCINNATI, O. 



DIES and DIEMAKING 

A Shop book bs A shop man and intended for Bbap Work 

(DO Pages. 1 00 Illustrations 
iDQ Cents. Send For It. 

J. L. LUCAS - Bridgeport, Ct. 



LET US BE TOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 
YOU Vi AVr MANUFACTURED 
Standings, Mootis. Expir. Work 

WRIT* FOR FREE BOOKLET 
THE GLOBE MACHINE A STAMPING CO, 
970 Hamilton St., Cleveland. O. 



SplitdorF Laboratory 

a (Estafcllahud ISKf 

WE MAKE A SPECIALTY OF YOUR 
WORK. 

YOU HAVE AN I UK A And require ew t 
YFOTtcirtHTlNhip to fully dYtnwxiutnite Its FULL 
FOflSl HIL1TTEB . 

WE MAKE n. nwebllly of MODEL MAK* 

I NO. EXPERIMENTAL WORK and ME- 
J CHANICAL ENGINEERING of the highest 
\ char&e te r. 

i YOU WANT THE REST WORKMAN* 

SHIP — -WE HAVE the IuIpM Improved ma- 
chinery and the highent type of engineering 
ability. 

Tell as what you want, vr# may be able 
to help you and would be pleased to give 
you imy In format Ion. 

SPLITDORF LABORATORY 

$ Block 21, 17-21 Vtademter St, NEW YORK CITY 



1 

r 

4 


DRAWINI 

!5c for 4 months 


r\ STUDENTS NEED 
J THE DRAFTSMAN 

— Cleveland, Ohio 


WE MANUFACTURE TO ORDER 



DIES. TOOLS AND 

A UTOMATIC M ACHINES 



*•■80 HARDWARE SPECIALTIES 

*"» PATENTED NOVELTIES 

ESTIMATES FURNISHED ON EXPERT 
MODEL WORK. SEND DRAWING OR 
SAMPLE. 

BOOKLET FREE. WRITE TODAY. 

Stamping &- Tool Co. 

D EP. C LA CROSSE, W1S. 







BIG STEEL RANGE, 

FOR ONLY $8.75 we furnish a BIG, NEW, 1906 STYLE STEEL RANGE: $ I 2,75 foi 



lined reservoir, A Iflfffft 
RANGE flARQALN h, gitowii 



'ini’ samt range, compete Willi higB wirming closcl and nor 
Illustration ana complete (lc§crlpilon ot tills WONDERFUL S 
^ .own In our NEW I KI.L STOVE CATALOGUE- WRIIti 1-6 

OUR ACME TRIUMPH STEEL RANGE, 





rcelain 

„ (EEL 

WRIT E TOR IT. 
complete with finest oven ihertnoene- 
ter, exactly OS It lust rtl teal hprmn. [9 
tue lilvlirst gnuie ranKe mitelf in thp world, and on it we make 
a WONDERFUL FREE OFFER. We will place this beautiful 

fnnt;L in Viurowfl burnt on thirty days' free trial, Blld IfjuU tin not find It the finest 

rail • JOH ever aaw, it wilt not coat you OUEi cent, Tliie tlreat Free Trial Offer Ranee 
i- shuwn 'n 01 it FREE Stave Catalogue, In our big Newark, Ohio, stove foundry* 
tin' l.iw.i in the world, we njjike l(M> a day ot ifila high enide steel range, anil our 
■rice now will surprise you; It 1a about onc-haL( what Ltll of hem m,k 
111 n uni' steel range. We also make mi immense variety of nvery 
Mud urnl style ot stove,, tiio fluent, bin cast iron arid steel ranges, cast 
iruo anti i-fpel cook stoves, any kind for ruiy pnrrtnpn to burn any 
IneL and all sold for Just a trLilti mom than bare c«t o| 
mater Lai and Labor, very mueh Il«se Horn any draltT puyg 
ill Whulesa Le, for mueh kul than any other manufacturer has 
or offered, by far ihe most iwtouufhinfiLy Low prices ever 
ln-ard of. and everything is shown in our Liu FREE Stove 
catalogue. The Free Stove LiitaJotrue explains our new terms. the moat 




itiieral ever offered, our pay after received plan, our splendid free (rial pl»it, 

maty " 

are them with 



marvcTousL 



low price*, such prices as 
Lite prices asked by other 
YOU, 



w underfill offers and In’dueemcntg 
surprise wen us when we vnnrpai 

dealers; SUCH PRICES AS WILL ASTON IS 11 

YOU CET THIS BIG HANDSOME MORRIS 
CHAIR FREE IF YOU BUY FROM US. 

if you write for our Big Free Stove Catalogue you will also get our 
tifJvrul this big fu|j sincd, hand carved, claw fnct, tlnn'r head arms, 

CIJSHIONS BEAU T I F UU-V UPHOiSieSedVmD A^CTAwIe.™™*^ MMT r w^DEf|p£“oFllEE 

CAN YOb USE A STOVE OF ANY KIND, STJSriUSrssfc 

the extra Inducements like the free MnrrLs chair stronc rticiiLLrhf Could you use a good 
cook «ove lor $2,69? Write for our Free atovc Catalogue am] aee the stove wo oner for 
only ja.ftff. Don't fall to write for our new wonderful stove catalogue, with all our new 
oners, inducements and priersi Lf you can make any use of a new stove, £4md us a letter 
or a postal eard and say, "'Bend me your new Free Stove Catalogue" and you will tret 
everything we haw here told yuu ahotit. The complete stove booh, nil the low prices, 
all tie nfrers, the free Morris chair prop™ It Lon, descrlptJone and. uicturra nf all the stoves 
and ramtea. everything by return. mail, absolutely free and postpaid. L>o it at once, 
please. Write us now. Say, "Send me your new Free Btove Catalogue’' ami you will get, 

everything. Don't miss this stove offer 

anything you ever heard ot, Write for the 
Free Stove Catalogue (his minute. Address. 




_ _ you riii get 

Itts different and no much better tliim 

SEARS, ROEBUCK ft CO., CHICAGO, ILL. 



PUFFS of AN ENGINE,— The train was start- 
ing. Tlit 1 puff of the locomotive, at first slow, grew 
Taster tind faster, and finally seemed, to cease In the 
ronr of the trail]. 

"It is the emission of the wn&te steam through 
the chimney that causes the loco motived puffing 
coughing sound." said an engineer '"A* the train's 
speed Increases, the puffs increase In rapidity, and 
when 10 a second are emitted the car can't distin- 
guish them eepnrutely any longer — 11 beara them as 
a continuous roar, 

W A good many people, on this account think n loco- 
motive only puffs si sturt Inp, Really she puffs all the 
thne. only the* puffs arf* too rapid fo he recognise 'ole. 
A train n mile a minute gives 20 puffs per 

second. 91 



WIND MILLS AS HEWS PATERS,— In Holland 
hirtha, marriages and deaths. Instead nf being rv* 
cerded In newspapers, ure frequently Indicated hy 
wind mills. When a miller gets married lie stops 
his mills with the arms of the wheel iu a slanting 
position and with the sails unfurled. His friends 
and guests frequently do likewise with their mills,, 
In token of the ceremony* To indicate a birth the 
wheel Is stopped with the arms in a slanting posi- 
tion, l.utt at a more acute angle than fi-r a marriage, 
jiiLil with the two upper salts unfurled. Should fl 
miller die the sails nf lilh mill are all furled, and 
the wheel la turned round until the arms form an 
upright cross, In which position they are left until 
ufter the funeral has taken place. 



POPULAR MECHANICS* Journal Building 1 , Chicago 



Scud your Magazine cue year* commencing with the mouth, of 



NAME — — — 

STREET- — — — - — - — 

CITY-—— — - STATE * — — 

and ootify party named above that the subscription has been paid for* and is sent with the compli- 

raeo ta of — — — * 

F1«B<4 mention Popular Mechanic! when writing to advertiaert 









THE 1906 

POPULAR MECHANICS 

SHOP NOTES 



This is Vol, II in our Shop 
Notes Series 

228 Pages— 667 Articles— Over 
500 Illustrations 

A Gold Mine of Id formation-- -Tell* Easy 
Ways to do Hard Thing* 

Compiled from the Shop Notes Department 
of Popular Mechanics During 190J 

"Indexed So You Can Find It” 



VqI* II Contains Entirely New Matter 



Price 50 cents. Postpaid 






Shop Notes for 1905 

Vol. 1. 



200 Pages-385 Illust’s. 

Contains Nothing Found 
In the 1906 Edition 

Price 50 cents. Postpaid 



These two hooka are invaluable to 
any one interested in mechanic*. 
Will save you time and money 
every day. 



For Sale by All Newsdealers 

or address the publisher*, 



Popular Mechanics 

JOURNAL BUILDING 
CHICAGO 





I Will Make You 
Prosperous 

If you are honest and ambitious write me 
today. No matter where yon live or what 
your occupation, lwiLl reach you the Real 
Estate Business by mail; appoint you 
Special Representative of my Company in 
your town; start you in a prohtabie busi- 
ness of your own, and help you make big 
money at once. Unusual opportunity 
for men without capital to become 
independent for life* Valuable book 
and full particulars fraa* wmetodsy. 
EDWIN R. MARGIN, FreV t 
IITiaXiL CO-OPBRITITI BE TIT DP., lOYI mmawtin Bldg.. CElCl&O 



THE PRESIDENT'S Tit AITS*— The New York 
Rim nmkos n suggest Inn pertaining to fhe question of 
the President's railway truiisportatiun which, we be- 
lieve, now represents the sentiment of pr a silently all 
citizens who hare thought upon the b object. The 
Sun f *, proposal, ip short, la to have a *• President's 
train;" or. In less picturesque hut more exrtrt hm- 
gunge, to linye Congress provide pn annual nppru- 
prlation to be used hy t ] 1 1 ^ President in paying for his 
railroad tmnsportnllon to and from points whieh he 
may tic culled upon to visit during the period of his 
administration. 

Thi‘ public good ri uplands that the Chief Executive 
of the nation should be protected from the tempta- 
tion of placing himself under obligations to the rail* 
road corporations. It Is unfair to the President to 
demand that be pai3’ for those Junkets, which are 
made generally in response to the public desire, out 
of his personal funds. But H Is even more unfair 
to the public to allow a condition to maintain which 
forces the President to ask favors of I he railroads 



How to Sell Goods 
in Mexico 

The manufacturers of the United 
States cm largely increase their trade 
with Mexico by proper presentation 
and representation. 

In order to assist manufacturers to 
properly put before the Mexican trade 
their products, The Publicity Company 
Of /lexica City hue been organized by 
some of the prominent Mexican and resi- 
dent American business men, who by 
long residence and business experience 
£□ that Republic are in a position to 
render a service of great value to manu- 
facturers seeking the Mexican trade. 

We invite correspondence, be 
quite free to write Us fully. 



ADDRESS 

THE PUBLICITY COMPANY 

Fi 0. BOX, 74 

MEXICO CITY * MEXICO 



Tteame mention Popular Mechanic* when writing advertisers 



-tV-trCJli _ 1 ±J 

A SAMPLE COPY of 

WOOD CRAFT 

The Best Paper Published, in the Interests of all Woodworkers 

CEND for & Co0y, and also ask ms for Our 
J Premium List and Terms to Aff«nts 

WOOD CRAFT, 450- Caxton Building, CLEVELAND, OHIO 




^kamijs 

MOTORS 

^TTKPitS 



Cyclopcdia-x 



Applied Electricity 



Five TOlnlliw, 

e.tHj L [i. Hound in yuiW’ii 

Over JiiiOiJ muatratfumi. 



U.riilo pages, size of imp* 
in Thr^’iiuarTcre Rwl 



We wilt send the entire FIVE 

volumes 

FREE 

on five days* approval, express pre- 
paid. It satisfactory, send Si d ■ cv 1 1 
and ?2 per nn • > u t h for nine nmiiMis; 
otherwise notify us and we will trails 
fer the books free* Cash with order, 
SIS. 00. Money rclujidtd it Put saiis- 

factory. 

Mage e r lein-W Ireles* Telegraph 
TelauK.iKTHph 

Direct Current Dynamos anti Motors 
Btojvge H&tterlnn 
Electric Lighting, Railways 
Manage mean of Dynamos snd Motors 

Power StatlOUH 

AUeruutMijf Current Machinery 
Power Trannnilitalon 
Mercury Vapor Converter 
Telephony Automatic Telephone 
Wireless Telephony 

American School of Correspondence 
Chicago, III, 



PH'q'-r Ktrhu|<i 



ri £ATRlPAf SUPPLIES of all kinds, Motors, 

h-LLu I nlvAL Dynatuu*, Fan*. nutttrle^.Tp-lepimTieK 

Ttlcurnph Ins.triiiui'ULB, ElecLric L’aLl foil* and Toys, Wir*. Fluff*. f-TrrrtliiiMr 
ua *0 !>>■ praiti»ii>ri*l usiid iiniKiu «1 ferric i«i^ I' It EE Boat cirmc conk- 
Tilcuu an- 1 ilruilfil Information, villi UluitntL. " "TRlTHUffl 
KLBCTKI C\ L, Kb L oil rn] nett . U, PE Mffcl E Lif t Ttt It t ir, Jfl 1 1 wv i keu, R j. 




LIST OF 



Practical 10c. Books 

No, 1. How to Make a Dynamo. 

No. 2. How to Make a Telephone* 

No. 3. How to Make an Electric Motor. 

No. 4. How to Make a Storage Ballery. 

No. 5. How to Make a Wi mu hurst Electric Machine, 
No. 6. How to Make a Magneto Machine* 

No. 7* How to Make a Medical Induction Colt. 

No. &. How to Make a Pocket Accumulator, 

No. 9* How to Make a Plunge Battery, 

No. 10. How 1o Make a Voltmeter, 

No- 11, How to Make a Galvanometer, 

No 12. How to Make a Hand Dynamo. 

No. 13* How to Make a Talking Machine, 

No. 14, How to Make a I B H. P. Dynamo or Motor. 
No. 16. How to Make a Toy Motor, 

No. 16, How to Make an Electric Bell, 

No. 17, How to Make a Telegraph Instrument, 

No. 18. Hpw to wind Armatures. 

No, 19* How to Wind Field. M&gnelt* 

No. 20. How to Make an Ammeter* 

No. 21, How to Make a Thermostat 
No 22, Motor Rotation, 

No, 23. How to Make an Electric Soldering Iren* 

No. 24. How to Make a Small Electric Heater, 

No* 26* How to Make an tlcgtrig Furnace. 



All Books ILLUSTRATED with Working Drawings 

PRICE, TEN CENTS EACH 



BUSIER PUBLISHING COMPANT 

. Dept. 3, LYNN, MASS., U. S. A. 
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Popular Mechanics, Journal Building, Chicago 

I would like to act as your agent in the shop or works of 

BE? — employing _ men. 

If you have no agent in this plant send me full particulars with 
statement of commissions paid. 

Name . 

Street - — _ 

City State - — 
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A Perfect Ignition Device 

POP r.iQ ANH is the Edison Battery and Spark Coll. Ensure constant speed 
HU j n Ciaa Efl^ines and Motor Boats. The Batteries deliver a hi^h 
floenttanja PnrTffi^t constant current to the coil which is spedatlv vrired to vie]d 
t'-ltfSUiCMC C11 6 (I1Cb A tiO T SPARK fcVhRY TIME. This combination obviates 
all ignition troubles. It is surer and more economical than any Oliver sparking 
device. Sold by dealers everywhere. Send for name of nearest dealer, and 
Booklet Battery Facts, containing valuable ignition information. 

EDISON HFG. CO., 22 Lakeside Ave. f Orange, N-J, 

31 Tntan Square, SEW TQKS, SiU W*bmmk Ate., dllCAGU. £u CI»he*«*Jl n a »d, LONDON* E. C, 
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9 1-1 fxk Urns, Dvinhil 0,|||4w En£nft. 

we i»E KinrriCTrRERjL try punter save stOSEY. 
coudh gi iiiiiiTFEiv rtitST class. 
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The New York Electric Works 




* 234 Broadway, Mew York City 



THK DART 
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OUR LARflE CATALOGUE 

for any o 1 the above articles. 



43 60 



will be included 
FREE with order 




Telegraph Instruments 

AMD OTHER.: 



Electrical Supplies 

Beitfg turgii manniEiCfcurtirBof and 

telephone nppiratun and electrical supplies 
! of every dceuripLlub, {■uri'liutwi cud be mfide 
vf uh to the Tery bent advantage* Our gooda 
are sEnndnrd and llnrt-olfu** in every renpevt— 
guaranteed. Hand us ypur Ordftra— buy dh 
diet and eavo money. 

Upon receipt of price ahown. we will Bend any ot the 
foil OW | ns art! c I us, a] I charge* prepaid, except those marked +. 

Send un atrial order, 

8 tuel Lever Telegraph Eej Clog]..,.. ,.*.**. *...|0.96 

,l “ “ “ (bgJMah... -B« 

Improved Giant Sounder ., Lns 

" Combination Set.. *+»+«>,, K.tH 

Standard Pony Relay,. — 3. US 

Snapper Sounder. ........ . , , . ,12 

Eureka Telegraph Set...,. l.w 

Mechanical Telegraph Inatnunent — * +.***» 

Union Lightning Arrester — * 

Crow Foot Unite 17 Compleba 6 -b — + . 6 St 

Musuju Dry Battery.... — -h't 

Hr 1 r Lea To Eeph one , o-sSf 

Short Lino Telephone, M.50t 

Electriuiniu Pocket Tool Elt. P . * ,, 1 + . J.oOt 

Burglar Alarm Trap - *Hj, 

Electric Call Bell Outfit — -BOt 

Hi P- Klectrlo 

X. R Elect rio Alarm Clock., >+ ... — LtO| 

A. 1). Medical Appn ratua CkiQipl ete , * 2,W{ 

induction Coil + . I,«j 

Electric Top.,, , *. + . ...... ,. — 

Unlrenal Battery Gunge 3.^ 

Ruby Lamp lor Dark Hoorn.,,,.. 2 UW 

Eureka Search Light * — • l.LJ 

Veit Pocket Light — I.CO 

t Purcltft^er iwnst p^y eatpressage. 

MANHATTAN ELECTRICAL SUPPLY COMPANY 
32 Corilandt 5trtct* Ntw York City 

188 Plftb Avenue* Factorle®, 

Chicago Jersey City , N.J- 





PlAT£tf : 



I000to $ l50«u* Annual Income 



US START YOU 



At tom or Liivelis;, sJl *nly spar* lams. EaaUy lsimed. IT* FbAr llumliDg *r Taj 8rhw. Ctnli 
Ticitti Lnn tu ihTBsd^air. il rll* Today . 1 TtllUtd Out 9001, ST worth <>i pliiiof) in nvs weeh, 

wnlrs M. L. Smittl. df Fi, luneil Iinal.1 (Hjtfttl. K*t. G». P Crawf.ijd WrilBK, ptadfl gT.UO ILn' .lay, J J, 
8, Afarwei, w rt|«F, ciJi r*s il y rp«ki fi.00 a dpr plating, Parker, Bclii'ial tcachrr, 21 years, 

writes, ' 1 1 sih!« |y.»«u pri'fil fine day, d.SS mjothfr, 1 ' Uandmls of oUten making 
mtrncT- »° T * aud do ukiwjMj, 

in tli* Gold, SilTif, yicStel 
and Metal Flstinf buri- 

m--- f 5 to * 1 & O day can he dninfr plating and telling TPrcf O rav'd 

new line of guarunteed Plating Machlnaa. L r u.i-;]UBi*d for plutjngwatctm. 
Jewelry, l#W*win!, liicycleSj i[] n.i«LaJ Heavy plate, WBJTfcMtrt, jf( U- 

prrlrpM pr^Blred. 

j We dw platm* uHX*ehvi. lUve jean of f speri cn w, Usnuf act lira tbe- obly pno* 
‘ tical outfit*, ituluilLiL|r ill twti. IttliH and. niaterial*. All *im ipiuplotfl. Ready far 
WL>tk «hrT1 rewivtd, «Uar«iHT*d. WK Tklt'H Lull’ tic art, Furalih re^lpn, fbrJkilA 

■ ml trail' iwcrta FREE THE ROY Ain Prof Qray'i new IniCQeralOQ procaas. 
i ,; iii k, hi-- Latest (*<.n>di ila |*j an tbehed tne(*l, taken mil iiiKtabtly with fine, bill- 

Llanc. 1 ,4 !,: ,!:jI plate, ready To ddtvei. Thick plate every dine, (imr*Bir*d 6 U 10 yran. A buy 

Plate* fr-.mil lufl to ilW piece* (able a are dally, |HJ to |SU w»rti «f (ued*. So pollahl-ag, grinding' 
or llttlMl iPHlurr, 

DEMAND b OR PLATI2TG IS ENORMOUS, Every family, hdtel and rtrtiti rant 
hmifrc- i» i :a' . L initaad id luiyin® otw. It h a eheapur *od hattw. Every iterr, jeweler, ihop, 
facL*.ry Lnv* (aod* nfl*d.kjj( pkatinf. Yen will out need m r»iTui ^ ar e^mt* haye all the wflirlt. 

■depleting ]* 



lUrt you, lew la the U*t* ta. ail* anty, 
Hit. lend u TDitr id4r**l aby way. 

0N41 A CO., FLAT IS fl ft (jh IS, T« Klul rfalldlaf, CiHErttiTf, OHIO, 
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The Technical World Magazine is a new magazine with a new field; it is mot a dry, scientific 
magazine way over the heads of ordinary people; but a live, useful and intensely interesting 
monthly magazine that appeals to every intelligent man and woman who wants to know HOW 
and WHY things are done. It takes the possibilities of engineering and the romances of invert* 
tion as a basis for stories that are more fascinating than fiction* and yet as instructive as a course 
of home study. It explains the everyday things that everybody wants to know in a simple, 
interesting way* 

The Technical World Magazine will not only post you on the great engineering enterprises 
of the day f but will give you valuable knowledge in an interesting form, knowledge which you 
will find useful every day — repairing a lawn mower, running a small engine,, doing home carpen- 
try work, installing electric bells, telephones, putting a new valve in die kitchen pump, etc. It 
shows how hundreds of little jobs may be done at home without sending for the carpenter, the 
plumber, the mason or the electrician. It Is just the kind of reading for parents to put In the 
hands of l heir boys. It teaches them how the useful work 
Of the world is done. It Inspires them to do useful work. 

It instructs while It entertains. It is an engineering course 
at home for 31. CM] — a libera li education that no one who 
appreciates the value of knowing things can afford to miss. 

We know' you will want the magazine if you once see 
it, and ail you've got to do to see it is to fill out the coupon 
below and mail it to us with a dollar bill at our risk and we 
will send you the magazine every month for twelve months. 

If you don't think it's worth §1.00 say so any time during 
the year and we'll refund your money. 

If you subscribe before May 1st we will send you in 
addition to the current issue o£ 



GAS AND OIL . ENGINES 
... 



The Technical 

World Magazine 

your choice of the handbooks listed in the coupon. 

If you find you don't want the magazine, fust ask for 
your money hack and keep both the magazine and the 
handbook for your trouble. That's fair, isn't it? 

We could not afford to do this if we did not have confidence in the 
meric of t he magazine. We have taken ten thousand new subscriptions 
during tiie last two months oti these terms without being called on to 
refund a single dollar. 

THE HANDBOOKS, of which we have been able to secure a ^neciat edition, 
are on a wide range of useful subjects. They are handsomely and substantially 
bound in art buckram. They contain from 54 to 90 page* each and are full of prac- 
tical, valuable information on the subjects treated. Each handbook has been written 
by an acknowledged authority and is profusely illustrated with full-page diagrams, 
hair-tone cues, line drawings, etc,, and Contains valuable tables, formulas, "short 
cuts, etc. Size of page, 7x0 inches. 



WANTED! We want a live, energetic man to solid t aub- 

sertption* in this town. Easy work and big pay* 
Many solicitors are earning (6,00 a day* For particulars address 

TECHNICAL WORLD MAGAZINE, Chicago 



coupon -mail to-oav 
Technical World Magazine 

Sltlifi trmiir It#., Cblnfo, 111. 

Ill Record unco with .special 
offer I enclose the mm of 
ome Dollar, for which 
fiend me your lua^azim 1 : fur 
otic year and the handbook 
Indicate by X In Her below, 

Nunc 

Street. 

City... 
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e&nwd by out nTidua.le last. November. Another 

lh North Uftkota madp mrEr .^.h h i th(j Ural yf-at* After taking 

fluri'Minsu. Hundreds of otlivrt are amrey* nil, ami we wi|3 
fit Lkltnjnfd to gend you their tiani^. This |jrove» you C&H 
Dittitc moJiev ifl Ihe Kfc.AL KftTlTK acaiffKss, 

We want to teach you by mall the beet ftuslitewc bn earth 
tRKAlr KSTtri., GtSltFUl, If It Uh >:»!(;£ A N IJ IXSCRUkCE) and 
help you to make a fortune-. 

By our feyetem yon ban msfee money in a few weeks with, 
out interfering with your pruaent occupation ■ 

All Bradufite+ appointed special n?pre*entativa& of leau-ffnp 
real estate companies. Wo InniUh them liata of readily 
ualfcble properT I e*, co-operate with them, and aseis-L them 
to a quick mirecae. The largest fortOtirfl were nude 
in Steal Estate, There la no better 
opening to-day for ambitloua men, 
than the Heal Estate Business. 

The opportunJtlea in this business 
a ti latently Inereaae a.'j preyen by a 
glanc-e at the newspapers and mag-. 
Alines Every bUEbean man en- 
kagtd in tar espeetdnff to engage in 
pie Keal Estate Business afrOiild take 
this course of instruction. ]t will 
be of great Assistance to persona in 
a|] lines of business, especially those 
dealing Or in vesting in real estate. 

Our FREE BOOK will tell you 
how you ran make A SUHen? in til lit 
won derm I business. A postal ford 

will bring It. >| r w ( CHOSH, Frr-Elf n E 

THE CROSS CO. 




Drawing Instruments 

and Materials 

MOST COMPLETE ASSORTMENT 

ALL GOODS WARRANTED 
Richter Instruments of Precision 

No no hotter. Their roechanico! 
merits challenge CrilLcitiD. 

Blue Print Papers,, Vandyke Solar Paper 

Write tor Catalogue "F," 416 pa non 

EUGENE DIETZGEN CO. 



l&l Motif cn SL, 
CMr-asflo 

U First Street, 
San francriM 




(19-121 W. 23d St 

New York 
145 Baron nt St, 
New OrSean 



NEW BOOKS. 



MODERN DYNAMOS AND BATTERIES, By 

S, R, Bottom?. Illuet; 175 i>p. ; cloth. Price, 75 
cents poslpnld. Gullbert Pitman, Loudon. A book 
for amateurs and students. Gives, constructional de- 
tails and working draw Inga for making cells, dyna- 
mos, motors, batteries, measuring Instruments and 
other accessories. 



BUYER'S GUIDE; FARM IMPLEMENTS. Tile 
IGth annual directory of all the urn mi fnet it re rs en- 
gaged in the production of fanu implements an d 
many accessory lines; a valuable book of reference; 
GOO pp. Farm Implement News. Chicago. 



FIRST SCIENCE BOOK- By Lothrop D. Higgins. 
Didst.; 237 pp.; clotli. Price, 75 cents postpaid. 
Ginn & Company, New York, An introduction to 
scientific study, treating physics and chemistry very 
simply so that children lu grammar grades, can easily 
understand It. Many Interesting experiments are 
given, requiring only such apparatus as may be pro- 
cured by almost any one. Induces thought 



PRACTICAL BRICKWORK. Edited by Paul tf. 

lift Muck. I (lust; IfiO pp,; cloth. Price, (1,00. David 
McKay, Philadelphia. Supplies concise Information 
on the general principles and execution of brick- 
wort:. Comprehensive and free from technicalities. 
Tells about everything from walls to oriel windows. 



EMINENT ENGINEERS. By Dwight Goddard. 
Ulust ; 2 SO pp, ; cloth. Price, $3,50 postpaid. The 
Derry Colin rd Company, New York, Brief biographies 
of thirty-two of the inventors and engineers who did 
most to further mechanical progress are given In this 
work, together with hue portraits of them. Tire- 
some details are omitted and only facts of general 
Interest given. The 1 book is of handsome appearance. 




The season la here to 

MAKE MONEY 

Get started early, 

$40 to $75 

A WEEK 

Can be made with one of 
these 

Steam Peanut Routers 

and Corn Popper* 

5 . DUNBAR & € 0 , 



Catalog Free, 



16-13 No. Desplalnes St* 

CHICAGO* 





KEUFFEL & ESSER COMPANY 

OP NEW YORK 

III East Hadison Street Chicago 

DRAWING fl ATER1 A L5 
SURVEYING INSTRUMENTS 

Write for particulars about our new FLechanlc# 
Steel Tape Rule* 



W h at I s Dans’ Tip-Top? 



TO r I Li U K that Dana 1 “Tip Top'll 
i I'll 1 bent and Simplest device for suuk- 
Mi*-’ ion HijiidN from pen -written 
y aol TjO iupien from type written orl- 
Rlnal .we will ship complete dupli- 
cator, cap fltue, without de^mAlt 
on ten < IQ) days* trial. 

PWce $7, £6 less trtde Av 

discount of 33 H % , or ^ 

THE FEbTXB* K. I) AITS DOPUCATOB CO. f 
Daua Building 1 1 1 John St* New York Clt* 




TURNING FOR BEGINNERS, By Janies Lukin. 
B. A* Illuet.; 130 pp.; cloth. price. 50 cents, post- 
paid. Gullboil Pitman, London, Contains clcmcu- 
tiir> + Instruction In the nrt of turning hi w ood si ml 
to etui, including si description of the necessary ap- 
paratus. Tells how to select a lathe anti gives ex- 
sun pics of lattice -work, spindles, vases, plaques, ami 
other turned work. 
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i H || I FRITZ & GOELDEb MEG. CD., 

99 Alabmim Street, Grand R&|)lds, Mtch. 



VIOLINS AND OTHER STRINGED INSTRV 7 
1WENTS. Edited by Punt N, Ffiuduck, Illuatj 160 
pp.; cloth. Price, 50 rents. David McKay. Phila- 
delphia, This hook tolls how to make violins and 
other stringed Instruments nnd all about the tools 
mid materials required for the work 




MAKE MONEY 

Giving Moving Picture Shows, 
Free Catalog. 

KiiHfine Ollne, 

AiarbvrnA Ran da I oh Sli,, Chiciga. 




A LOOK IN ADVANCE 

l>o not watt, until an ncutdvbt happen* 
before Learning why tt occurred. 
Study the- meH.'hasiisnj of your much! no 
nnd vrstell fur thone ihliwe which 
lead ut>ti3 PUCh l^.’LjitJ'TW . There- Im no 
other book published that can tm fully 
Inform you and help you an JIU31AVS 
AiToarmiLk huouik. sk-nt giuet 
paid up>n ■receipt t*f |2.H>. 

THEO, AUDEL & CO. 

G3 Fifth Avenue, New yq«k City 



The ‘ ‘Universal” Fountain Draughting Pen 




baVe tiux iKb Utoei tb> ■. ram; hall-' pm, n-ir i*> T n hm 4qw 

■mil W.-fc, ad m.tr-r-L-.., If for uj j>a«||K« mi>-i fhu 1,ll4 ni h*r Ul , Ou Imy Lbu. Lbp ymn. 
a riL» r..T uri i t i.. h.jijfi'jr. aow. 



SMITH &ST0EES CO. 






Trmi fo. T KuLMlnp f mifJUMiMIUJL, fA, 



Before You Invest 

A dollar in anything get my book “How to Judge In- 
vestments - 34 It tells you alia bout everything von should 
know before making any kind of an investment, cither 
for a large or Email amount. This book gives; the sound- 
est advice and may save you many dollars. Send two- 
cent stam p for a copy— do it now. 

If you want to keep reliably ported on various kinds of 
investments send your name and address and get tho 
Investors 1 Review for 

3 Months Free. Address 

Editor INVESTORS’ REVIEW, 1461 Gaff Bldfl,, CHICAGO, ILL. 



YOU CAN UNDERSTAND IT 



Engineers, Electricians, Firemen and Machinist# send for 52 -page pampUet describing 

SPANGENBERG'S 

STEAM AND ELECTRICAL ENGINEERING, ju.t out; lest boot ever publish'd. 

SENT FREE. 

CEO. A. ZELLER BOOK CO., 7 S. 4th STREET, ST. LOUIS, WO. 








A City Water Supply 



For Your 
Country Home 

I F you five in tb« country there is A way for you to enjoy 
all the comforts nod conveniences ol a city 'water 
supply, without a penny for water tax. 

It is accomplished by the Kewance System, 

With the Kewanee System you (jet even more than 
city service, because^ in addition to every benefit ibe latter 
affords, you may have — 

—Soft water \ti your bathroom and laundry. 

* + * 

The old-fashioned gravity system meant pumping water 
up in order to get it dawn again. 

Now, to give the necessary pressure for fire protection 
and service, the elevated tank most he located on top of 
a tall tower, This is expensive, unsightly, and unsafe. 

The water freezes in winter, becomes warm and stag- 
nant tn summer, and repairs are a big item of expense., 
The attic tank doesn k t give sufficient pressure for fire 
protection. Its weight is apt to crack the plastering, and 
when it leaks (ass it is pretty sure to do) your house is 
Hooded. |ust one such expensive accident may cost you 
many times the price of a Kewanee Outfit— 

— Which cannot hood the bouse because the tank is rest- 
ing on solid ground, where it can do no damage. 

The installation of a Kewanee Pneumatic Tank and 
Outfit in the cellar for in the ground) means: 

—Plenty oF pure, fresh water, 

—Cool wafer in the summer t 
— No freezing water in winter, 

—Absolute protection from fire, 

—Decrease in insurance rates, 

— A plant that will last a lifetime, 

—No expensive repairs,— 

—It solves the country water problem completely. 

The Kewanee System will lake care of all your needs, — 
for home, garden, lawn, stables, poultry house, etc, 

* * # * 

Our Kewanee Outfits are complete. 

Not an engine only;— which in itself cannot give you a 
water supply,— nor a tank only, which is useless unless you 
have some form of pumping power* 

—But, we furnish whole thing ,— a complete system of 
water supply. 

Our engineering department is prepared to solve your 
vvat er p rob 1 sm , — n o matt er how d i me u 1 1 1 h at p ro bl e m ni a y 
now appear. 

Kewanee Outfits are made in sizes, suited to the small* 
qst cottage or largest building, — or group of buildings. 

We guarantee every Kewanee Outfit to give perfect 
service. 

Send for catalogue No, It, giving names of users in your 
slate,— free il you mention this paper. 

Kewanee Water Supply Co., 

Drawer P. Kewanee, 111 . 



ago the number of motor omnibuses running In Lon* 
don was, twenty, rt has now risen to 23 0 , and great 
additions to this total will shortly be effected. The 
orders have been given, out delay arises In fretting 
delivery. 



CHICAGO POWER BOAT SHOW, — Tile first an* 
Huai power bunt show In Chicago will be held 111 
the 1st Regiment Armory from April 7th to 14tli 
Inclusive (excepting Sunday). A large number of 
entries have til ready been made. For particulars 
address W, C. Anderson, 24Sa North Robey street, 
C Mftigo, 





Over 55 Companies 

operating 
Thurman Patents 
in America* 
and as many more In 

Canada, England, 
and Europe. 

PRE CATALOGUE 



General Compressed Air House Cleaning Co. 

ST, LOUIS, U. 5. A, 

Manufacture™ of the Celebrated ThurtuAu d irert-or>n* 
netted Gasolene Driven Air (knnprusi^orH Ilt M met?, 
Pueumatio Tools. Etc- 




“THE CHICAGO” 

AUTOMATIC TEMPERATURE 

REGULATOR 

The- host device for cpnl ml ] I np y our Pur- 
ita ce, Hot Water or Steam Holler. I Mo auto- 
matic and a fuel saver. f-JaaUy Installed. 



Time-Set 

Attachment 

Ih a device which 
wv attach lo out 
lUjrij lit m- in or- 
der that when the 
purchaser dues 
not want to main- 
lulu the reg- 
ular temporal nre 
during the night, 
but wains it to Do 
come warmer to- 
wards morning* he 
cun sot the A Uacrb* 
jmem mo Uklc it 
will aniomunicany 
adjiiat the.- drafts 
at any given time, 
it Ib contained in 
a cabinet and But 

in the name man- 
tier as an alarm 
clock, but u has 
not an alarm. 




Write for T J r[cvs and Furl her Particulars. 



CHICAGO HEAT REGULATOR CO. 

4ft Dearborn Street, Chicago. 





SMALL 



REFRIGERATING PLANTS 

TOE TEE 

HOUSEHOLD, RESTAURANTS. 
HOTELS, SALOONS, ETC. 

SOMETHING OF a NOVELTY lit the 

« av of a small electrically operated refrigerating 
machine for the household which may he used for 
supplying A refrigerator box with dry cold air, and 
also for tin- purpose of manufacturing ice from ster- 
ilized Of otherwise purified water. The machine lias 
a p, capacity to tlic mclt- 

ng or the use of 200 pounds of ice a dar> 
it is automatic and Is us free from com* 
plications as it is possible to make a machine of 
this character* ft is installed on the same base 
as the refrigerator, becoming part of if, ao that the 
entire plant is shipped ns a unit, it being only 
necessary to connect the power uni water when it 
is ready to operate* 

The machine is especially adapted to motor drive, and may be operated 1>v a pne«ha!f 
horAe*po wer electric motor, any motive power however may tie employed* When operated for 
10 or 12 hours each day it will manufacture lO pounds of hygienic ice*, besides refrigerating 
two storage compartments to a temperature of thlrty*ltvc to thirty-eight degrees Fahrenheit* You secure 
lower and mure even tamperaturei at less cost than using ice. 



E. E. SAVAGE 

Western Representative 

40D«krborn 5t. f CHICAGO 



Mcnuf&cturpd by tho 

BRUNSWICK REFRIGERATING 
COMPANY 

NEW BRUNSWICK, N- J* 




THE 



CHAIRS 
FREE If 



of 



Free Trial Offer 



AT HALF PRICE 



chanted toy others, 
I i burnt terms and 



cm our FREE TRIAL 
ltnt conditions 



PLAN, on the most 
heard of FOR 19&6, 



1 1 Surat terms and payment condttiori ever Heard or I UK LVUo, 
WE OFFER EVERY STYLE OF BUGGY. CARRIAGE and other* rig*. 



AT OUR EVANSVILLE, 1N[K, BUGGY FAC- 



TORY arc building higher grade boggier than you can 
,uni buy elsewhere, price? about one-half what other* 
FREE TRIAL and pa intent lemu much more liberal 
than "any other house* Speiltd etllpplrtg iLiraUbnioTLtH to all 
* ' chair 



charge; 



WRITE US AT ONCE. 



fHiSnia to make freight charges r®y Lute, Enormous abreka 
or. hand to ship the day we receive your order, so you can get 
any buggy In just a few days alter you send us your order* 
advantages possessed by no other house. __ 

ON A POSTAL CABO S%U®KA«ftS 

■Offers," and yOtl will receive by return mall, postpaid, our 
latest im £ initial Buggy Catalogue, another Special Camlcguet 
Wagons, every thing Jo vehicles, our latest- catalogue of harness, saddle* uutf 
padtllery. Price offerings never before heard of; you will receive all our 
latest and most reaoniaJr. thirty Liberal offer*, 

nilR ERFP TRIAI SPECIAL PAYMENT PLAN. You will get such * 
uun r hl l i n e n l. burr, offer as was never before heard of and you 
will also receive OL'R SIX CHAIRS FRLG, OFFER, ll you buy & buggy Crum 

us at about one- 
half what ulhrra 
tin r ft c YOU 
WILL RECEIV'D 
FREK AS \ 
PRESENT 
these SIX 

ff AN DSOfll E , 

beautifully 

FINISHED 



by return 



h A RDWOUO. 

CANE SEATED 
Chi AIRS* 

THESE SIX 
CHA1RSARE 
ABSOLUTE- 

They cost you nothing, rot a penny i this will all be fully explained wt tb all our rtther^oPefB and catalogues 
when you write to us, _Ou_a postal card or In a letter to ua today, nlmply fiay, ''Send me your Free Buggy 
1 all we will send yot "" 
postpaid. Addref^ 



LY FREE. 

Off era." 1 and all we will send you 



. on a postal turd or Hi a letter to us. today, olmply fisy, "t^entl me your Free Buggy 

FREE SEARS, ROEBUCK & CO., CHICAGO. 



Fiea&e natation Popular Mechanics. when writing adyertlaeft 









TRY THIS BICYCLE 

WE Will SEND 




10 DAYS FRITF 1 

) YOU THIS BICYCLE B 1 ! Fj 



to ride ten day! FREE, and if yen don't wy 
It It (be easiest rumOofr behest pde, itronf 
eat, luadsoaicst m&A grace- 



ful, comfortable and euy riding bicycle you ever ww, the- tea 
deyr trial won't coat yen ono cent Our FREE Bicycle Cata- 
logue shows this ETcat genuine ten dswa' free trial offer* 
* I I ./O BUYS OUR NEW 15HM MODEL KENWOOD, the 
Lore famous 975.00 bicycle, etrlcily higl* RrtLtXt. worth three 
of the bicycles sold by others at 1 15.00 to 125,00, a wonderful 




WHITE AT ONCE FOR 



, _ for men, 

women, hors ana girls, the flnest wheels ever put on the 
market, ana our law prices, liberal terms, irunnmloes, nee trial 

vilcgcs will surprise you. 



^ plan, offers, inducements and nrivil 

THE FREE BICYCLE CATALOGUE, 



THIS 



YOU CAN aET THIS HANDSOME INITIAL SILVERWARE SET tony initial enernved * nd cou- 
plet* In leatherette rise) FREE If you buy from us or take order* for m tew bicycles; or ypn can j?et 
ynnr -choic* of a tuna, earnera- watch, clnelt. suit of clothee or many other valuable articles given 
FREE for send lie# u» your orders This astonisbiuif offer Is also shown (n our Free Bicycle Cam* 
loeiie. Write us a letter or paatal now and say r “Send me your Free Bicycle CaTAhiEme," and the 
biff book with handsome pictures or all our new bicycles, showing every piece and part, why our ' — ' " M * 

bicycles art: the highest (trade bicycles made in the world, the wonderful construction which roBfceflthein ao rasp ruriatbl?. 
eo strain? and durable, why we can make such wonderfuLly low prices, such liberal terms, such remarkable offerfl. such broad 
guarantees, the free silverware offer, our other offers of valuable articles frve, &rtrriii»ng *irt ** *™t*« rj* »t ■*«■ h rahirrt mul, 
FREE and postpaid. Don't fall to yet our new 19*06 bicycle Ct fi QC KtflCl^llPlf A f|h 
proposJ lion ; it h a a marvelous offer. Write this minute. Address, MATl^g KIUCdUIpA Qt Ifllap URIHiADIIi 




A NOVEL SNAKE-BITE CURB,— It bus lately 
Inteii discovered that the serum wlih which those bit- 
ten are treated should vary according to the kind of 
snake. But this, though advantageous to know in 
theory, Is ot small practical use, pinae the traveller 
cannot: lie sure of having exactly the right serum 
with him at the moment of the fatal bite. It has 
lately been reported that an almost certain cure for 
snake-bite is the injection of a small portion of the 
bile of the reptile which tins attacked anyone, and 
which— the snake being generally killed on the spot — 
is naturally at hand. Tin? gall -bladder is extracted* 
its contents filtered* and the fluid injected under the 



sklfl. The experiments made have given the best 
results, those recovering From the poisonous bite of a 
South American snake coming off with no thing worse 
than un abscess at the point of penetration of the 
serpeut T « tooth. 



REMOVES SOOT FROM BOILERS. — A Simple 

but extremely effective device, which can be attached 
to stationary or marine bailors* and which removes 
the soot from nil tubes In five in li! ales. A It -day 
test at a water works plant showed a saving In coal 
of 22.o00 lbs. and an increased pnmpage of 0,000,000 
gal. Cost, $50. 




The Illustration shows what may wall be called a "live” load. Master Mechanic Russell and some of bis 
boys at the West Oakland, California. Repair Shops,— Courtesy of the Southern Pacific Railway- 




Buys This Rubber Tire Wagon 

Union Quality. Fully Guaranteed* Best hickory wheels, ^ in. 
Rubber Tire t long distance* dust proof, high arched axles; oil tem- 
pered springs. First quality material and finish. 
Worth nearly double our Factory Price* We ship 
for your examination, without a cent in advance* if 
desired, and allow 

30 DAYS FREE TRIAL 

Money refunded qn all purchaser not satisfactory* Yen nn 
dealer** profit*. Wh build 150 styles of Vehicles, from $ 2 flJ 50 to 
® I 50 , 00 . 50 siyles H&rmjsifl, JS.Oo to ( 130 . 00 . Write to-day for 
OurSiJti jjnpe Uluttrated Style Book. Free for the asking. 

UNION BUGGY CQ., 22 Saginaw St, Ponltie, Mich. 



Great is Texas! = 

The Ey e a of the World Are Upon Her 

THK HOME-S15EKKH wanltt to know about her 
*'MatqhIeia" Climate and Xtor Cheap Laud*. 

THE I S 1 KSTOR went* to know about not o&lj Her 
f-tioup Land and Low Tax eh, but as trull, Her Wealth ol 
Mina and tomtit, and thii ]■ to let you know that 

The International & Great Northern 

Texas 1 Greatest Railroad. 

tr:tTFTSPRi more fbim a thousand miles of the Cream of 
Tttxwi' Resources, latent and deTeloj*ed, end th&t you mar 
learn monel about the GREAT I, A G, K. COUNTRY h y 
sKJndina n 2-cnnt stamp for a copy of the ILLUSTRATOR 
AND G&NKKAL NARRATOR, or ^ cent* for a yon's 
file of same, or by writi&s 

D* J. PRICE* G, P. & T, A., I. & G, N. B, B* 
pAleatln^* lexM 



WE ARE SELUHG 

. * Fan MotOra, all Klndft, all prices . .13 00 to ( 21 X 01 

ciecvric Toy ej ectrio Rail « a j* & 0 U lo 60.00 

We Electrical Book*.. .iota 5 , 0 ® 

Hmi'a Necktie and Cup Ll^hb). .......... ,15 to £-00 

nave Battery Table Lamp* s.ft) to 10,00 

It carriage wad tllcycl& Light#.,*,.. 8.00 tn 6 00 

Lanier ns and Pocket Light* . 7 Mn S .00 

rtALtery Motors and Fans , ,** 1.00 SO 12,00 

El estr J-c l)oor Cells Cum plate. .75 la 1,50 

Taiepho&M complete *,* **., 2.50 and ixbg 

TetftKteph Out nts t]oui plate...*.,, 1.75 lo 3 W 

Lm 18 w> iWl&al Batteries,..*. * 3.06 

1 r ( 12,00 Electric Bell with Suepewmr? 2 -MI 

L dynamos nod M otors.- 1-00 ta 1,009 00 

tfQRKS Hon hud Gasoline tnffinea,** 3,00 to 1 , 400.00 

Tiliio We Undersell AIL Want Agents. 

Catalogue Free 

OHIO ELECTRIC WORKS, 

Cl*T*l*nd, Ohio. 





Your Own Electric Light Plant. 



We Lavs complete out mts for tt»Ld*Uuea of Any aUe, BumUm-T home*, cjtiDpH, hetejfl, schools, 
launnluefl, yacht*. «te. Em-ty detail ioeludftd; w> best material; absolutelv pmctleil, go 
simple no * 3 1 ■ctr [plan required, LitM ell the time, it* k* era go batter)' included Cub. g»o* 
line *e Bieam RDUhten ufied ulvc i-lenty of j.-iwer f^r ppm ping wiui-r. Miwim* Wood* refri^erH 
tUm, ere, U'q would |jkp to hfrid every reader of Popular UDChanJis *li<> is hkety to be 
luterc Hied our newflO-piwo Outal^snodewsrlbiTin ovre 130 different out lit h. Address 

Kiurtrlc Light tiepartment 

RICHARDSON ENGINEERING CO.* Hartford, Conn. 




WHY NOT LEARN 

$ SIGN PAINTING? 



S HOW CARD WRITING OB LETTERING.— 
Only held not overworked. Separate courses. 
Our* is the only pradioal thnrooyh and personal 
1 nntra rtlcm, W e te ach by f u ni 1 ktnl ^ranteS s uocew . 
Riibt terrain. Write for l-srco Interest Lug FREE Oat- 
nlOFT, THE DETROIT SCHOOL OF LETTERING* 
Dupt. P M, Detroit, Mich. 

■■ Oldest and largest School of It* kind/ 1 





ELECTRIC RAILWAYS 

Dynamos ; Motors i Gas Engines 



Complete Work ! de Mtx!o!r, alno Qhntinps end Parts. Every' 
tuinu for the Amu Sour Kl t*etrio Ian , £k ■ mi to r -CJata log uu 11 

The CARLISLE & FINCH CO. f 

262 £* Clifton Ave. Cincinnati, Ohio 



Start a Mirror Factory 

There le easy work and big: profits In this trade for 
bome one in every town. The print- of a new mirror, I8x ! 

ai most any & tore U #S.OO to *5.119. Yon can silver 
a Flapifi of this elieforSfl cents. A mordcut'H thought 
will show yem the immense profits. 

The expenaeof going into this business is but a trifle 
an you have tin machinery or tool a to buy. The neces- 
sary chemicals maybe obtained at any dmgBtore and 
yon can do tbe work right at home In your own kitchen. 

We have wold our renowned processes forycarfi,bim- 
dreda of them, for ll.GU tof^UU* and they arc worth the 
money* 

&}M<chxl prlc^ now &0 cent* ffor a short lime only] 
If you will return this advertisement with your order. 

We also tell you, Free of Cbarfre* how to E mhos a. 
Grind* foil. Gold L^af, Frosty Chip and make Imitation 
Stained Glass. How to Transfer Photos on Gians. How 
to Bore Holes Ju til aha and Cut Skylights. All the above 
and more for the email earn of BO cents. Honey bade 
if you are not pleased, 

0. L. PATTERSON & CO. Dept. l. CHICAGO, ILL. 




Wron pm iffpi rnu idu ■■T*aipwsr. ubtin, *..<**> u r t* i *mUi 

ITLuLLLuu HrLlibJiANl Am*, r- , » t *h 1 1 *. 

11 7 ifihl! ■ -O-.lul.r Tub* T -• : T-r/hm.'-pf _ ui r.1", j>m-mrt.al 1 1 r. . ■ - . £ ] -1 lm. ! , 
I.lL! P.'iJ: Vi,|1. Am-MtA. piLh li^Uuir ,ri», Toi»luiWTh-l,l(lL, ft, lUi 

J'ucut fiuli mV, Ji.m Elx. Dm - 

l l.t rnto IKPUKtiyn rn., HI IiVitt.*. Hlrnt* Srw York, 



Plenn? mention PopuLar Meebanlcs when vi'riting to advert iters 
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25 


Cents 


BOYS 


Cents 
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Mechanics for 

Young America 

Tells How to Make Things 



Re printed from the Boys* Department of Popular 
Mechanics. Fully Illustrated, Instructions are 
"Written so you can understand it. 11 



CONTENTS 



Hotr to Make a Paper Boat* .... .. ... 

Ho w to Make a Barrel Boat- . 

How to Malif? a Water Wheel . . . , 

How to Make Your Own Fishing Tackle,,..,,. 

Temporary Camps nml How to Build Them,,.., 

Permanent Camps and How to Build Them 

How to Build it n Imitation Street Car Blue 

How to Make a Water Bicycle,,,,,,,,,,.,,..,,. 

How to Make a Miniature Windmill 

How to Build an Ice Boat, 

A Novel Burglar Alarm, ..... 

A Mechanical Ventriloquist and How to Make It 

How to Make a Boot-Blacking- Cabinet, 

Renewing Dry Batteries...,,..,,,..*,..,.,. .... 

Horn' to Ma kn Water Motors. 

How to Make “Antique"' Clocks from Up-to-Dnte 
Materials, 

Lettering a Clock Dial 

How to Make n Windmill of Dm? or Two Horse 

■ power 

How to Make a Trap for Rabbits, Rata and Mice 

How to Make a Small Searchlight 

Kites of MShy Kinds and How to Make Them— 

Jug Falling .... 

How to Do Ornamental Iron Work. 

OmamcntaJ Metal Guards for Open Fireplaces, 
How to Make a Propelling Vehicle. 

How to Make a Water Telescope,,.,.,,.,,..,,, 

How to Make paper Balloons 

How to Ma ke ji H bctogrnph 

Usrfn! Artlr-les and Ornament^ Made of\ Ob 

Bicycle Parts 

Devices for Winter Sports — How to Make am 

Use Them 

Coasting Sleds, Chair Sleighs, Toboggan Slide 

and flkls 

How to Make Rubber Stamps, . , 

How to Make n Baggage Carrier for Uicyclcs. 

A Water Cnmllestlek. 

Boys 1 Hand- Power Auto— How Made. 

How to Make a Pair of Dumb-Bells. .. 

How to Rid Your Yn rd of Cats. 

How to Make an Easel, , 

To Light a Gaslight Without Matches,,.,.., 
Things a Bov Can Make Out of old Bicycle Parts 

How to Make ft Wind Propeller. 

Photographing from a Captive Balloon. . 
How to Make a Simple Burglar Alarm. , 

lOO Pa^efi — SOI Cuts 

S*Dt postpaid on receipt of 25 centi, or order 
from your newsdealer. 

Popular Mechanics, 

Journal Building m m Chice^u 





FOXY 

■ *■» ■ It !1PV 
PI U<l H h It If pftrtl Ih 

GRANDPA’S 

jski trnl. Outre bop 

BmI fi, 19 Mhii, w rm»i 

H lw‘ .Ml t,.l» rw aa w*. 

Ml itflqil if ltI[Ul. 



mil Ih. 

■■ tt”J B- r*M. 

Md fMl *11 |MT 

LATEST 



AMERIOAN SUPPLY CO. - 

S34 E, Minnehaha Street, It. Paul* Minn. 




*1=2-° Each 

and Civil WAi-ReirvaftB.il 
Ourics tot Cknj Ooriiuii 
And Den* ;i :i 

WRITE FOR CATALOGUE 

Walsh’s Sons 3 Co* 

2 97 Passaic St., NEWARK, It. J 



WHEN IN SAN FRANCISCO 

YOU CAN ALWAYS GET 

Popular Mechanics 

tad ttft books, aa well as back numbers, 
and any other hook OF perlodioftl you ‘want. 

ROBERT C* ROSS* 1203 Market St rent, ^FHsco* 



Combination Pralrf* Whittle* 

■ T<ra r*n ini LUts. hiiM rtinirasL Astonish 
Tour frlscuifl bj mat i tig thera helluva you i» t 
LTcotrlkH)n!it. Tbs loatnunent )l icinstftlfcii in 

r lho t&fif of Lht Eio jLtj sod d«t*citan S* Impasattila. 
If isdSea n*ir Lcuimta a EULiUtusiitiij im them trab thcLe liitti 
end ell tab a chair. Ita?*, if Yuli lEfc« Iijd, fst voo. Files K}«bii 
irith full rtlrt*d;i«nnf WJ our tii^ fcftmEo catal zg FREE. dlUrcss, 

UBRIClK SUPPLY CO., 534 Sheet, It. Hal, Him, 





OR BOY AT HOWE, 

Smell coat fiend to-day Main)’ for particular 1 and proof, 

O. A. SMITH, Box S, 2040, Knoxville Avc., PEORIA, ILL* 



f ; _r " mf-rt !, i *1* -ix 
llphllftvt,, Mii ■ i’ r-1 „|*Ti. 
m.ni, m llh khi f:r > ;r« tj- i.j 
Lnw, IX thi ffurrf*,, 

. .* . ±rj 

bHHM( 7 . 



Experimenting 
Electro* Magnets 
25c.^ 

Catalogue 
FREE 

ARTESIAN ELECTRIC CO.. - 744 Arteiian Ave.* CHICAGO 





FIGHTING ROOSTERS 

Myxtltf And amuse your frienduL 
These are H Bcrappjr g&uo rocitera 
with Kftnui no feather*: the? ft Eht to 
a Amah, -and ur# always ready to 
flukt. The eecret nf their nor** 
merits in only known to the npor- 
Ator. Will Iftrt « lifetime. JOo ft 
pair, 3pnin forlSv, Font bnid with 
ELOYAltj cntftloRftud a surprise premium frw with every cider. 
W, H, MILLBR & CO.. 739 B. 4th St.* 51* Paul. fUim- 



Fleraae mention Popular Mechanics when writing to ndvertlseTB 




EVERYBODY has heard of the WHOLE DAM FAMILY. 




W l; will semi this plct ure by 
mail, hiijc 7 by 15 % inches, for 
2j c e n ts in stamps or 
silver. We send b ef them 
for a dollar ML The funniest 
picture out, 100,000 already 
sold. This is the original 
"'Dam Family 1 " which has 
been imitated and copied but 
never equalled. Can offend 
noh[jdy ■■ A goad, w halesoine, 
funny picture that is bound 
to raise a big laugh wherever 
shown. Address 



ST. PAUL, MINN. 



DAVC Here’s a Special Bargain 

DU I V One S^-Volt 

LAMP and BASE moiled post- 
paid for 25 cents, 4for90cis. Lamps ft) 
cts,; bases 5 c:s. Get our Eihlag — it ! s FhEE 

SMITH ELECTRICAL WORKS 

9 park place, BATAVIA, N*Y t 






COUNTRY HOME LIGHTING 



Made effective, easy sod 60 to per cent chcaicF 
than kortwene, Kim nr electric Jighte by using our 

BRILLIANT 

’ OR 

Head Light Gasoline Lamps 

Thsr can be uned a By where by anyone for 
any purpose, husineHn or house u*e, In or oat 
door. Over 1GU.U90 III dally nae during 4 f lift 



lost $ re a rs . iJ re r j I am p tu aranteed . 
" " jlfa nil 



^rile 
about them sad 



for I 1 - M. (-atflJog, it 
□nr Gasoline By&teiUS- 

BRILLIANT CAS LAtiP CO. 

42 State St. CEiUagQi, 111. 



The Wizard’s Wonderful 

Trick 

fu I pu^ L<r SS nnli ■■ i":!* — Y.i^!i Lhi Jiil.^ ■P-- 1 1 LHrlf BIJ 

]■•■! Fm, ■■...!., jl|3L.^ nr iSu fnat, .il.il: ii.-l .r, :r ' !t m.r.,lnu. 

■ail will 4r .Rill . mviijih ini <Mi|>« * lrNuli -Ft mix**!. II— Jir In 
tnlx>l LKlI 1 1 . 1 m--L, .m nl J\T ■■ l.r l-. r -,r4.mziz -r jjS. i j"-,-- ?F- 
KmY lh*l- Ih. wh.-,, I, in thn nil Jhd f*t -. rannd 

In daa. Ti*ilh kn| nnll. 3fn :*r. I'.. ri if 1*vm i-l.'. I- 
('*’■« ll.fcffiT't “n-lil |i -»M ♦■T^i«t io tK™. TH™ nrfli ran 
u i—l Ih alL suit ,i-iiii— . |M*i*jwrf~iig Eh* j'l.ilht viih trrkj 
i'hpi ■ ' li u-r.nliK HHjr.u. Til— . nr^ »r. Tr— Icw- 

«l Ini: .111 :u;. IMflOUH. 

Price. postpaid,. 25c., or 6 far £1.00. 

Tb. tri--ka «ft? d*«irr> Lcl In likni > J ! r#- - L i r- rj ■ i- r. L with iw.k pe-rk. 

UNION MAGICAL CO., Box C 120, St. Paul. Minn. 



RHEUMATISM 

le any form and cold nerapljlng feet positively cured within bo tiny a, 
by our newly patented Magnetic Discs or money prop ptly refunded - 
jiaJCEtti anywhere £i .00. Write tor a fteconrtive txjokleh Agent* 
wanted. MAGNETIC RHEUMATISM CURE C0-, Stierbrooke, 
Quebec, Canada. 

Never Fails sure Po p 
BLACK-HEAD REMOVER 

This 1 1 ttl ■■ dei 1 Ice la a most wonderful thine far persona wb oae face 
le fall aj hlnckhe&de, SSmpIe*o4fNifly to operate eud the only sure 
onre. By placing directly over tho black-head, then withdrawn,, 
brings the bl&cfc.head away. Never falls. Take* them out around 
the mxionnd all p-irte rt thofaco. Sent postpaid for twenty-five 
oonta, Other DB-rnful article*. O&taiogae end illustrated circular* 
fro*. Agent* wanted, Add real 

*4. BURGLE fc CO., - Central Bank Building, - CHICAGO, ILL, 





Cards 



EVERY BOY 
His Own Toy-M&Ker 



ItftellM you how to make a Steam 
Engine, ii Photograph Lc Camera, 
b Windmill., a MloroBcoiYe, an 
Electrical in n i'h t no, b ^alvanio 
Battery, an Electric Telearaph, 
an, EloetrotypiTig Appu-rntuR, a 
K alt 11 .I 0 



Telephon^i ^ 

JlftBlO Lantern, an A^olitm Esrp, 

I Boats of overs kind, from a little 
I rowboat to a fall, rigged Sflioonor; 
how to mote Kites. Bahoons, 
Paper Tarn. Maaka, Card Kacka, 
Wagons, Carts Toy Houses, Ek>W* 
ind Arrows. Pop Gunt a SlmKta 
Btilta, Fishing Tackle* Rabbit and Bird Traps, and many 
other th.Ln.gH, and all le made bo plain and. elm pie that any 
hoy can easily make anything deseTibed. Tha wholo in il- 
lustratod with more than IflWI nAndsanje tlluatmtiOns, Tllifl 
la a great book and, yon should net be without It ^ PytCS 
only JO eeiita, postp nifl, 3 for oenta. Address 

WESTERN SfECWLn Dept. 1, St PwL MlBk 



“CURE YOURSELF 
BY ELECTRICITY” 





New Book — Illustrated from Life- 
Sent FREE to all who write. 

Write to-day for our now Free Rook — *’CttTe Yourself by 
Elecl rlelty M — Illustrated with phbt&fl from lire, Show* how the 
New Home Batteries ours Bheumal I aiii, Neurnlsfla, LlUdhaeo, 
II t s ad u (die. Insoninin, C*opH||put Ipn and all nerve all actions and 
dEstraiiCS nrlelhif from s^H-Lfref I^ti clrcn latlon ; also how thwy afford 
electric bath* and beauty mauauf a without coaE at home. 



ex PRESS 
PREPAID 

Every Hama Should Have i Rome Btttary* 

We send on r batteries Prepaid witlioufa cent in ed vanes’ ( prices II. AS 
and up: and allow ] l> |i A V H’ F li K K T it I A I,. Write for our Book 

DETROIT MEDICAL BATTERY CO., 

462 IVlJjBStic Bldg., Detroit, Mich. 



ri«aas mention Popular Mechanics when writing to advertiser* 
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Tne National Lines of Mexico 



NATIONAL RAILROAD OP MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
1NTEROC PANIC RAILWAY OF MEXICO 

MEXICO’S GREATEST 

RAILWAY SYSTEH 



YIA 

LAREDO ROUTE 

578 Miles Shortest 22 Hours Quickest 

— Affording— 

The Only Through Pullman Service 

The Republic of Reiicn Bboondg In Atttactlona foi 
Touxirt, Proipeetor and Inveetor* and the Capital 

MEXICO CITV 
The Paris of America 



AJ1 Yuar Tourist H«t«) 

Hnd HoTnenecikerB 1 
ETCLirfl-Lon Rate* 



Sally Pullman Service 
between St. Lenta, Mo. 
and CJiij at Mexico 



in an all jear resort unaurpaased. 

A»or*«e to m perata r e: 

S ntn m bt 63 dug., winter 53 deg. Flhl. 

Only line Affording diverse route without extra ebafft. 

For 5] lust rated dEwcriptive literature, rate*, ileeplpg car 
rea&FTfitlona, ate., oill on or uddran 

GEO. W, HIBBARD, 0. R* HACK LEY, 

General Pan m-nire r Agent* General WeH-tern Agent. 

Apartado No. Suite 280-240 Quincy B ] dflr» 

Mexico City, Mexico Chicago, III, 

— 





The WABASH 



OPERATES 

Fast Through Service 

FROM CHICAGO 

EAST AND WEST 

IT IS OUR BUS1KESS TO ASSIST TUI TRAVELING 
PUBLIC, WRITE US ABOUT ANT TRIP YOU HAVE 
EN MIND. WE SHALL BE PLEASED TO GIVE YOU 
PROMPT INFORMATION CONCERNING RATES 
ROUTES, TRAIN SERVICE, ETC., AND WE MAT BE 
ABLE TO SAVE YOU MONEY. 

F. H. TRISTRAM, A. G. P. AGENT, 

97 ADAMS ST., CHICAGO 

C. S. CRANE, GEN. PASS. AND TXT. AGENT 
ST. LOUIS 




NEW 

SEMI-WEEKLY 
SOLID, VESTIBULED 
SPECIAL TRAIN 



St. Louis »nd City or Mexico 

v, ‘ — Iron 
Mountain 
Route 

Teias & Pacific A nlsmaElonal & Great Northern 
ared the Nalinnal Lines o f Meiico 
LEAVE ST. LOUIS, 9.00 A. Nt. 
TUESDAYS AND FRIDAYS 
ARRIVE JVIEXECO CITY, 8.30 P, *YL 
THURSDAYS AND SUNDAYS 

INITIAL TRAIN, JANUARY 16th 

COMPOSITE STATEWOOM 

oasEHVATiOH. pining 

ANO STANDABD SLEEPING CARS 

IL C, TOWNSEND 

l C.C H 1 L fA is c N C, IT ■>! And TlCarT AUCMT , 

SAINT LOUIS 
fc’LUS FAR NS WORTH 
l D,P A M Clark SL 
CMdfMJL 



The 

Overland 
Limited 

California 

the most luxurious train in the world, 
leaves Chicago 3:00 p.ffl. daily. Less 
than three days to San Francisco, 
Magnl ficent equipment* Electric lighted 
| throughout* 

CUE VEST of EVERYTHING 

Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m, dally, with through 
service to San Francisco, Los AngeEes 
and Portland via the 

Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 

All Agents set! tickets v!A 
this route. 

illustrated booklets on 
application to 
W- B* KNLSKERN, 

Chicago, 111* 
or E* L. LOMAX, 

Omaha, Nib* 

ol!6 



Flea.se mention Popular Mechanics whoa writing adTertlHets 




‘'Want” nnd “For Sale" Ads* 3 cents pec word* pay- 
alilu in udrazu-e. Replies mar be sent to a number 
(‘are Popular Hectuink’-i, and will be forwarded with- 
out extra charge. 



AUTOMOBILES. 



AUTOMimiLi: SCHOOL* — Chicago School nf Mo- 
loriug; the eH^iunl a <Ho mobile school Jti Chicago. 
One hundred and eighty graduates tlie past year, to 
whom we refer upon request. Automobile owners, 
prospective buyers and young men wanting to be- 
come expert chauffeurs will save a great deal of 
money and a lot of worry by studying the mec ban lain* 
care and repair of gasoline automobiles, In our whop T 
where all parts are open bo you can see how they 
are made, and bow they operate. We give thorough 
and practical instruction. Competent chauffeurs 
supplied. Address, Chicago School of Motoring, Dept. 
B.. Michigan Avc,, Chicago, 111* 

FOR SALE— *05 Michigan runabout, a dandy, 
$250. Dr, J, L, CnMwcll, Ruylanfh Ohio. 

AUTOMOBILES $135 up, A few slightly used 
machines at prices lower than ever before on ac- 
count of being overstocked. We can positively save 
you money on a desirable car. You can't afford to 
miss this opportunity. A postal will bring you com- 
plete list* The Starfn Company, North To tin wands, 



for SALE OR EXCHANGE— Automobile gear. 
Address C. C. H. T IS North Front St., Columbus, Q. 

FOR SALE — 3 horse power motorcycle, $70; auto- 
mobile, with Tonneau, $3no._ C, R, Baker, Salem, Q+ 

AT T TD PTTPMES3, X urnli Frm Specialties— Send Ge 
for large catalogue. Read Dr, Dyke's Diseases of a 
Gasoline Auto and How to Cure Then], $1,50. Phoe- 
nix Auto Supply Co,, 3332 Olive st., St, Louis, A. R. 
Dyke. mgr. ( w e handle second-hand autos.) 

GAS ENGINE CASTINGS— Water jacket cylin- 
der* bearing plates, piston, ring bushing, fiy wheel, 
eccentric, coupling, forged stt?el crank shaft, bronze 
coiineolliag rod, pimps. pi auger, counter weights, 
etc. Also complete Instructions. When properly 
constructed should develop horse power. Price 
complete. 1 12.00, Boring cylinder, $1.50. Landis & 
Fuucht, Toledo, Q, 

FOR SALE— Automobile and Marine 8 H. P. en- 
gines, $75. CO, R. w. Richardson, Peoria Heights, 
III 

FOR SALE— Packard Automobile 15 E P, + good 
running condition. $200; S FT. P. Fairbanks station- 
ary engine, H, P. Olds. $1-10; 14 -In, Pond 

lathe, Houle Motor Wks., Holyoke, Mass, 

FOR SALE— IB -ft. launch, JlloToO’ 2 H. P. bicy- 
cle engine, $3 5.0*1; 4 auto wheels with 2i&dn, tiros, 
$35.00: new transmission, $25.00; ItA H. P. bicycle 
cn&tlngs, $7.00. W, Hoffman Launch & Motor 
Works, 1253 N. Hiilsted St.. Chicago, 



BUSINESS CHANCES. 



BUSINESS OFFER— Owing to certain reasons 1' 
will sell outright n money making article for $2,500. 
Highly endorsed. For particulars write me at once, 
Carl Fosgum, D. D* S-, Aberdeen, S Dh 

BUSINESS PERSONAL^ I have office. facilities 
and capital, and want good, legitimate office proposi- 
tion; could represent manufacturers desiring to mar- 
ket product In this section and the South. F. T. 
Grump, No. 215 Mutual Building, Richmond, Va. 

MACHINE REPAIR SHOP-Oonsists of two 
lathes, two drill presses, 1 planer, 1 shaper and 
many other tools. Shop especially adapted to manu- 
facture of gasoline engines. Will sell at bargain. 
Reason, owner unacquainted with business. Address, 
4052* rare Popular Mechanics. 

FOR S ALE— B 1 ack&ml thi n g and horseshoeing 

stock and toots In rented shop- Address M, CruLk- 
shank, Solon Mills. ]1L __ 

TO TRADE— I have one thousand sharta of Ohio' 
Dead wood gold slock; will trade far good motor- 
nyrle or automobile. Address 4053, care Popular 
Mechanics. 

OF INTEREST TO TNVESTORS-I have 40 acres 
nf flue mineral land for sale, Good location. Ad- 
dress I. W, Mull cd, Jessup, Arkansas. 



FOR SALE OR TRADE— A patented mortise 
lock. Good hardware specialty* Have complete 
working model. Price right Address 4054, care 
Popular Mechanics. 

SOLID MANUFACTURING BUSINESS— Must 
increase capital to till orders Parly with $10,000 
can secure Interest. Pruitts large and sure. Only 
those of high standing need reply. Address 4055, 
rare Popular Mechanic s. 

INVENTORS— If you arc an Inventor, send for 
our free Booklet B, retaining n itst of “Wlut to 
Invent and What to Avoid;' 1 "Patent Facts vs, Pat- 
ent Fancies;" nnd “The Inventors* Harvest Season/* 
Address Patent Bureau, Popular Mechanics, Journal 
Bldg-, Chicago. 

START A BUSINESS for yourself, Wn have 
receipts for all trades* Chewing; gum, perfume*, 
£olJd perfumes, etc. Star Supply Co., 132 Dayton 
St., Chicago, III. 

FOR SALE — Half interest In paying laundry in 
North Dakota, Will Invoice about $1,500: 16% off 
for cash. Average $100 per week. Address Mike 
Michel. Mayvllle, S- Dak- 

MONET IN NOVELTIES— Out Advertisers and 
render* are looking for good new novelties to put on 
the market, They hove money for the right inven- 
tions In utility, amusement and advertising novelties. 
What have you got that T s good? Reach this field 
through "The Novelty News," 171 Washington St„ 
Chicago. Trial 3 months, 10 cents. 



BLACKSMITHS* 



GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TRADE. 

And the smith comea first of fill nrnfpsFdona or 
trades. The smith must make the tools first for all 
from the surgeon to the safe blower, by using Toy's 
Treatise on new steel* explaining how to work them 
with 75 new methods for working all difficult Jobs. 
Ten receipts for making your own compounds for 
welding different kinds of steel solid. Thermite weld- 
ing fully explained; also two colored tool tempering 
charts; chart A explains all annealing and harden- 
ing; Chari B explains both scientific and plain tem- 
pering to a standard. All the above for SI .00. Val- 
uable samples free. W- M. Toy, Sidney. Ohio. 



EDUCATIONAL. 



TO STUDENTS OF ELECTRICITY, A complete 
electrical course at home, containing 30-page Detail- 
Book, 320 page Text-Book, 200 Experiments, and over 
1 00 pieces of apparatus. Price, complete, only $5,50. 
Catalogue "P" explains this and other remarkable 
offers. Thomas M. St. John, 84 B Ninth Avenue, 
New York. 

MECHANICAL DRAFTING PAYS— A complete 
course for $6, WO* $100,000 saved to first 2.000 stu- 
dents. Enroll now. American Technical School, 

Cleveland, Q., Drawer Q. 

“TELEGRAPHY— Circular free* Wonderful auto 7 
cun tie teacher; five styles, $2 and up. Omnigr&pb 
Co r . Dept. J», 30 Cortlnmlt Street, New York 

FOR SALE— Paid up T. C* S. Civil Engineering 
Course, including teu bound volumes* Lock Box 4 28* 
Elmwood, ja 

BROWNING'S INDUSTRIAL MAGAZINE, a 
new publication devoted to the design and construc- 
tion nf labor saving ond material handling lnfl» 
chin cry. Ten cents a copy, one dollar per year. Col* 
I In wood, Q. , 

START A MIRROR FACTORY— AVe teach nnd 
trust you Sample and particulars. 10c (none with- 
out). * HullJnger’s Mirror School, EraTicosville, TmL 

IF YOU ARE MECHANICAL, you should have 
Simpson's Complete Manual, which gives useful In- 
formation to mechanical people. Contains every- 
thing from circatnfereuce of n screw to horse power 
of an engine, Seventy -five pages, clear Instructions, 
and complete tables. New edition will he mulled 
postpaid for 4fl cents. Address Simpson Publishing 

Co., 32 Franklin Ph* Rev ere, Mass, 

— BE A STRUCTURAL DRAFTSMAN — Big pay. 
Course $10. Enroll now. American Technical 
School, Cleveland, O, (Drawer G)* 




producing device, applied to iiny Edison Phonograph, 
give* musical result a never before- possible, send two- 
rent stamp for full particulars. Irving Kimball, In- 
ventor, 2 52S Washington St.. Boston, Mas-s. 

FOR SALE-L C. S. Complete Civil Serrlre Course 
(Clerk Carrier): cost $32,00, will sell for $io.0U. 
Arthur S, Detwller, Wadsworth, G* 



FOR SALE— Sis popular and up-to-date booKs on 
Machinery* Engines, mnl Electricity' Total, 3*^38 
pages, Will sell or trade for typewriter. Wlmt have 
you? E. M. Fellows, Morrison* lib 

TRIG GNOME TRY SIMPLIFIED, 50c* ^letter- 
ing," 25c Dimension* of pipe Fittings and Valves, 
50c, Address Browning Press, Collin wood, 

WANTED— A cyanide course in any good corre- 
spondence school, (I. C, S. preferred)* Also a 
course ill rhemistry wanted. Address John Evans, 
Dewey* Montana, 

PLUMBING SCHOOL — PI u m hers get good wages. 
Few months' complete course; makes you indepen- 
dent, PrmtLral School of Plumbing and Heating, 
Minneapolis, Mtnn. 

FOR SAKE— Electric a I Engineering Scholarship 
In the International Correspondence Schools. Com- 
pete set of hooks. Address 4060* care Popular 
Mechanics* 



FOR SALE 



FOR SALE—10-ln. screw cutting lathes at whole- 
sale; also tools. Send 10 cents for set of Magic 
Rolls to Tibbetts, Putnam, Cobp* 



FOR SALE-Odell typewriter for $7.60 enpb: 
right from factory; never used; particulars for 
stump. G. I* Patterson & Co., Chicago, IH, 



FOR SALE— 1 1,000 cash will buy new, high- 
speed motor airship* ridden by me several exhibit*, 
New York and Texas* Patent portable gas works* 
included All good condition, Any site airships or 
eh s hull nous built. Several light weight gasoline 
motors, cheap, 1, 2 and 4 cylinder* and 2 and 4 eyrie, 
Carl E, Myers, Bn 11 n mi Farm. Frankfort* N- Y. 

FOR SALE — Small machine shop, Including lathe, 
milling machine, gas engine, speed lathe, saw grind- 
er forge and full equipment oT tools* all prao! lenity 
new. Address Room 30, 86 Washington St,. Chicago* 

FOR SALE — One camera. 4x5. with developing and 
printing outfit* and extra portrait lens cheap. Prb-e 
of ail *15.00. Write for description. Addre&s 40E®, 
rare Popular Mechanics. 

FOR SALE CHEAP— Barnes wood turning fnot 
power lathe. Swings 13 inches by three feet, Bought 
from factory last December. First-claps condition, 
H. C. Latser. 213 Fourth St., Evrcu*vilK End. 



FOR SALE— 1,000 Pteam and water gauges nt 
*1.00 each. Send for list to J. L, Lucas, 2 Fox St, 
Bridgeport, Conn. _ 



FOR SALE— Severn! 2 K, P. gasoline engines, 6 
emery stands; lot of gasoline engine castings; 8 IT. 
P, electric motor* J. F* Schultz. Bos 176* North 
Chicago, III* . 



FOR SALE— Small row-boat with center board 
nnd also canoe. For particulars address 4061, care 
Popular Mechanics. 



FOR SALE OR TRADE— Mackinaw sail bnnt* 
carvel built. 2SH 8 Vi ft, beam; cost $2 50, and 

was built of first-rlftss material by day work; used 
<nilv two months everything In firsLcjase condition* 
Reason for sellluc owner must leave lake. Will sell 
rheap or trade for anything of equal value. No, 
20 55. enre Popular Mechanics. _ 

FOR SALE— Foot power neretv cutting lathe. 
Write Pmf. Kelly. RopioniL Kansas. __ 



FOR SALE— Gasoline engines and castings a com- 
plete set of eastings:, material and drawings for a oue- 
horse power engine that can be finished on a 10-In. 
tat he; makes a fine motor for all lEglU power pur- 
poses - write for circular. John W. Gardner, 1035 
Goodfellow Ave,, St. Louis, Mo. 



incuts; cost $140. ho* will take $100.00, II. E, Wal- 
ters, Walworth, Wls, 



FOR SALE — A bargain* one new centrifugal 
pump, 5-1 n. discharge; capacity, 1*300 gallons; price, 
$00.00; wilt exchange for lathe or marine engine. 
Win, Diel, 001 N. Graham St.* Charlotte, N, Car* 



FOR SALE— A Victor talking machine, nearly 
new; coat $3 5,00; a bargain. H. H, Hodges, High 
mare, S, Dak. 



FOR SALE CHEAP — Fine machinery and tools 
for wood and metal working. Listed page 1 287, De- 
cember Issue, address 1257 Popular Mechanics for 
full particulars. Wood turning Lathe, Barnes for- 
mer* power and foot power mortising machines* all 
metal planing machine, 20-light dynamo* drill press, 
and nmny other things still on hand. Write for 
special prices on all or part of any Jot or single toed. 



TO EXCHANGE— Will exchange Smith Premier 
typewriter for good motorcycle* Bos 374, North 
Tonawanda, N, Y. 



FOR SALE— Series telephones at $5.00 each. Only 
n few left. Stamp for particulars and description. 
Smith Electrical Works, 9 Park pL* Batavia* X. Y, 



ELECTRICAL SUPPLIES— Yea we &ell them* 
Send for Hat Cassell & Co., Evanston* III, 



FOR SALE— 4x5 folding camera. Good ns new; 
price *6, JO. John Welter, Upper Sandusky, Ohio, 



FOR SALE — Blue print working drawings for 
l*1-ltix& single acting high speed steam engine. 
Type vertical self-ulling center crank enclosed crank 
cane, piston, valve. Just suited to the wants of the 
junior. 25 cents in altver and a two-cent stamp 
brings it postpaid* B, K, Wicks, Bridgeport, Conn* 



FOR SALE— 14 -ft* gasoline launch, 1*4 H, P* 
*75.0d; motor cycle* *65,00; H, p. gasoline ma- 
rine engine complete, *50.00. Robert Callender, 213 
Sand St,, Peorln d 111. 

FOR SALE — Elegant Rrunswtrk-Balke billiard 
table, In fine condition; used but tittle In residence: 
price, *125,00, For full particulars address 4057 
Popular Mechanics. 

FOR SALE OR EXCHANGE— Willard 2 H, P. 
vertical steam engine; fine condition* *20; plating 
outfit; exchange for 10 to 20-light dynamo, Q, V* 
Simpson. Heramnn, III, 

FOR SALE— Beautiful mahogany sideboard with 
full equipment of cut glass decanter^, glasses, silver 
mixers, cards, chips, cigar case, etc,* etc.* for den or 
dining room. Cost *200; price *7 5,00, A groat bar- 
gain. Used only a few times; absolutely as good as 
new in every respect Address 4058 Popular Me- 
rim ni rtf. 



WANTED, 



DRAFTSMEN WANTED— We have positions 
now open for draftsmen. Call or address Western 
Electric Company, Chicago, III. 

WANTED— A second -band engine lathe, 8 ft. bed; 
not less than 16-ln. swing. Must, he fitted with 
erase compound rest ami hollow spindle. Give full 
particulars to Q. Qrlesfcer* Jr., Medford. Wls, 

WANTED— Good sMo 11-In, foot power lathe, 
cheap. State condition. L. J. Heddorich, Flora. 
I lid . j 

WANTED— Secondhand shaper, 14 to 15-Inch 
stroke, or a email jManer, good condition. Address 
CapoLi Button Worts, Lansing, la. 

WANTED— Locomotive, stationary and air brtke 
books* New Or *>ld N single copies or by the dozen. 
Also valve motion models, Address 4 061, care Pop- 
ular Mechnnkp. 

FIREMEN AND BRAKEMEN on Illinois and 
other railroads. Experience unnecessary. Firemen. 
*100 monthly. Brake men, $60. Promotion to posi- 
tions paying double* State age, Send stamp, Name 
position preferred. Railway Association, Department 
174, Isabella Bldg*, Chicago, III. 




SEPARATOR. 

For §19.90 we sell this high 
guide Dundee Cream Separator ; 
capacity, (75- pounds per hour, 
GuarttntEpU thp pnpiij of cream 
?epanttora offered by ethers at S+lU)0. 
Our Ecornmny Cream Separator, Kiior- 
antced the very brat cream separator 
mad e th 1 fifl nf odd ts an Id by us at one- 
liiird liic price asked lor any other 
i tilch prtide machine, and on It wo 
, make A WONDERFUL FREE QF- 
\ FER We will place the Economy 
1 in your horn* for ■ dxlHiy 

- . frit? trial and test, and Lf you 

__ 1 “ J don't find it the etceesi gklm- 

mSmcr, eflslejst runn np, easiest 
'CJeaninff, greater rapacJly 
separator, in every way the 
very best separator made.the 
trial won't coet yon, one cent, 
Thfe great free trial offer is 
shown In mtr Free Cream 
Separator Catalogue. Write 
us a letter or a postal today 
and say, “fieml tn^nur Free Cream 
Separator Catalogue." and the tom* 
plctc book, she wine latte IJ lustra- 
tions and descriptions of our entire line Ql cream separa- 
tore, our oHUmlahinniy low prices, our sixty days' free 
trial offer, jibnral terms of payment, our $ 1,000, (H> chal- 
lenge to All olhet separator manufacturers. wonderful in- 
formation on the adVso i uu?eH of a cream separator, every- 
th l will ko to you by relurit mall, tree and postpaid. 

You will also «t our MARYF,lo(lS OFFER of 

THIS COUCH FREE. ‘ 

front ns you can get this full sire 6-foot 
Upholstered couch free. or ynor Cnoic® 
of hundrede of other valuable artl- „ 
cies. Write new, sure, and get mil our wonderful cream 
separator offera. price?, mformation, and th Is bjs free couch 
offer, the greatest proposition's ever heard of. Address. 

SEARS, ROEBUCK & CO., CHICAGO. 



WANTED— Merlin n leal salesmen to bundle: terri- 
tory for snle of new boiler room device whi<ih mp|]^ 
For ?50 mid pays for itself in tt shorl time. Great 
labor Raver !n holler room. Every engineer tv ants 
cue when lie sees It. An iimiaual opportunity for 
men. Address 4053 Popnlnr Median I es, 

WANTED— If you hare anything in light metal 
tnnmiffletuHiig, job or experimental work, write me. 
Lowest prices, Schwa be & Loeven t 71 W, Washing- 
ton St,, Chicago. 



MISCELLANEOUS. 



“THE NOVELTY NEWS'- AN IDEAL ILLUS- 
TRATED NOVELTY TRADE NEWSPAPER. Es- 
pecially valuable to Manufacturers’ Agents, Mantis 
faetiirerH and Dealers In Novelties, Hail Order, or 
anyone desiring to keep In touch with all kinds of 
money-making novelties. Trial 3 months, len cents. 
' J The Novelty News Co-.," €04, No. 171 Washington 
St., Chicago. 



ELECTRIC FLASH LIGHTS, 50c; electric 
motors for ex peri mental purpose a, 3 1.00; batteries. 
lBo; miniature electric lamps. 25e; 1 h. p, motors, 
any voltage, guaranteed for one year, 1 4 0.00. We 
&el! all kinds of colls at lowest prices. Watt Elec- 
tric Co,, 558 W. North avenue, Chicago, III, 



AUSTRALIA— Manufacturers in the United States 
Intending to seli goods in Australia should subscribe 
for the Journal of Commerce, Melbourne, Australia, 
Price, $1 per year. 

TRICKS AND NOVELTIES- Write for prices. 
Motrc Not. Co., 2 0 1ST. 5th St,, Newark, 0 + 

FOR SALE OR TJtADE— One No. 432.009 Im- 
proved double disc; also No. 431.157 Brood cast. 
Write what you have in exchange. Inclose stamp 
to Insure reply. Box Hortcon, __WIb. 

CAMERA AND OUTFIT— For sale or exchange, 
4x5 Del mar; excellent condition; IS, 90. Clark G. 
Hiatt, Strasburgf III. 



ELECTRICAL SUNORIES 

A full Hue, low prices and prompt [shipments, Send for our monthly 
priceJlsiof ELECTRICAL StrPFLtKS AIRMAIL MACHINERY., 

RUSH ELECTRIC WORKS. Masonic Temple, CHICAGO. 

lrfeas** mention Popular hfeclmnlcfl 



Wanted 

Let us know what you want 
to buy. If you are in the 
market for any machinery 
metal working, wood work- 
ing, electrical power equip- 
ment or supplies, fill out the 
blank below, or write us 
stating specifically what you 
want and we will publish 
your requirements free of 
charge in the MODERN MA* 
CHINERY DAILY NEWS* 

Write us at once and re- 
member all that it costs you 
is a postage stamp and the 
time to write. Give sizes, 
specification and full partic- 
ulars when possible, regard- 
mg your needs. 



Modern Machinery Daily News, 

1333 Security Building. 

Chicago. 

Bale...,. ..... ............ 

Gentlemen; 

I am, or we an* In the market for, and 
would be pleaded to receive quotations from 
reliable manufacturers on the following; 



Youth truly* 

Name 



ff | |Tn |^|| F^p and niail the above to 
vU 1 UU 1 Modern Machinery 
•. Daily News, which publishes your 

I requirements free of charge. Security 

j! Building, Chicago, 111* 

when, writing - to advertisers 



Expansive Bit=48 c 




T HIS well-known Expansive Bit has made 
for itself a reputation that is second to 
none. Made from the highest grade tool 
steel, finely polished and finished ; carefully 
tested and fully guaranteed. Each Bit is com- 
pletc with two cutters and is adjustable to cut 
intermediate sizes front }4 inch to 1^ inches. 

W» Manufacture the Celebrated WUanco Tools. 



If tow have not used them, do it now and you will be 
surprised fit the saving in fO&t and the sati?. fact ion de- 
ri f ed from using tools of high quality. 

Our New GOO Page Catalog No. 90 

will give you full description sivd prices of the different 
sixes of this Bit, toother with the extra cutters, also a 
full description and prices of our complete line ol tools, 
work benches, etc. Write for it to day. Prices lower 
than ever* Express and freight rates, are cheaper 
from New York than any other dty in America. 



Oldest Mail Order House in America. ■ EtL 1816 



WHITE, VAN GLAHN & GO. 

30 Chatham Square, NEW YORK CITY 



'New universal square 

Mad# in Three Size# 

Wo* 1 G Inches - 00.6® 

Ko. 2 10 inches - 1-00 

So. 3 13 Inches - 1.60 



TTFdiHhlllTf* \s \+ J 3 \ ^ if 



ALWAYS HEADY 

Nothing to he ad- 
justed, Mad* of 
the bent steel and 
of light weight. 
Absolutely true* 

Coin hi nation Trl t 
FLteh-Cut, Hip, 
u iid Valley Cut and 
TVI 1 1 r e Square, 

drawing circles, 
gau k L i l e In m be r, Oc - 
lagoual cuts, lay- 
ing cut a mortise 
a nd tenons and 
innumerable 
other pur- 
poses 

5 



Patented 
May 13, 1903. 

Sold by 

dJl/lrat-tlu#* tool dealer*. 

THE Dll BY « SHINN 
MFG. CO. 

Incorporated 
No, 34 East Twenty-Ninth Street 
NEW YORK CITY 



“Chicago” Lathe Dog 
and Drill Holder 

A firat*c1tii combination tool for use in me- 
dium and light machine work* Will prove a 
time^aavcT on all work 



TOesignOtl 

and 

Invented 

by 

Andr«W 

Srui 

of 

Chicago 



The tool in constructed so 
as to change instantly from 
a lathe dog to a drill holder, 

andean be need on all classes - * 1 ,-, 

of work, whether taper or 
necessity of using anew <P igf i 'i each 
The tool" w ill be sen ton trial to any responsible arm. 



Manufactured And Ifor Sale by 

ANDREW F. KRU3 ® 

943 Elston Avenue* 



co. 

CHICAGO. IU- 
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YanKee” Tools 



The newest* cleverest Stud most satisfactory in ufie, 
and the flrst Lo be offered also reasonable a price that 
everv up-to-date mechanic could buy tools of their, 
lullfty and ttilracicr. Ollier lool. ^e very good tool., 
but. “Yankee" Toole arc better. Sold by leading dealers I 
in tools ami hardware. Ael£ dealer to see them. 




Itatchct Screw Driver Xa. li And II. (A Sites.) 




Ratchet Screw Driver No. 15. <4 Sizes.) 




Double Spiral Ratcbet Screw Driver No, 30 and 31 




Automatlc Drill No. 40, 41 *nd 4-1, 




Steel procall Of Drill No. 5tk 

Onr “Yankee Toni Hook" tells ail about them. 
Sent free on request by 

NORTH BROS. MFfl. CO., Philadelphia, Pa. 



Please mention Popular JMeckanlOi when writing advertLBeti 





The GOODELL-PRATT 

AUTOMATIC 




In buying any tool, and especially Automatic Screw-Drivers, 
QUALITY is the first and most essential consideration. Now, 
our Catalog No. 7 describes JUST WHAT YOU WANT, and 
EVERY TOOL OF OUR MAKE IS GUARANTEED. 




Write for Our 
Catalog 
TO-DAY 



COODELL-PRATT COMPANY, Greenfield, Mass. 



Gas or Gasoline Power 



When produced by an I. H. C, Engine Ts unquestionably the heat and most economical power obtainable 





Every manufacturer, shop or mill owner, or power user of any kind is interested in the cost of power* 
for ordinarily It represents the burden of expense in his business. The cost of power from an 1. H. G. 
Gas or Gasoline Engine, however, is re- 
duced to the minimum, only about one- 
tenth of a gallon of gasoline per horse 
power per hour being consumed. 

With an I. H C. Engine there is no delay 
in firing up -no waiting for Steam. 

IT IB ALWAYS READY TOR WORK 

AND IT ALWAYS WORKS 

Simplicity In design is a strong feature in 
the construction of the 1. H, C, Engine. 
Thus it is possible for any person with 
ordinary intelligence to operate this 
engine. It la bo simple that It does not 
require an engineer additional evidence 
of Its great economy as a power producer 
over the steam engine, 

SAVE MONEY, SAVE TIME, SAVE LABOR 

by using I H, C, Gas or Gasoline Engines, 
for any purpose requiring power within 
their rated capacity. 

I, H. C. Engines are made In the following 
styles and sizes : Horiaontal, Stationary 
and Portable — 4, 6, e, 10, 12 and 15 h. p. 
Vertical 2, 3 and 5 h p 

Our catalog explaining the advantages derived from the use of T R> c. Engines will be mailed upon 
request. 



International Harvester Company of America 

(Incorporated j 

No. 7Q Monroe Street, Chicago, 111. 

— — 





Du vou kttcnv iiow r.ft tr™c ft mr or u fortify nr him iu relfavr n 
piilDfulBcalrl? Uavcymi Tlf 1 ijT'liJk-iLCu- and remedies ui iuind? 
Are mt-y iHin- an it ftntlft^pUu? 

THE U. S. EMERGENCY CASE 

contains 13 arch-fa*, hi rinding h induin'?. ointment^ pla-- 

fartf. ftfr*ort?entdoU4ra* Milsfltnri, First A^l HiUi-iLlHHi.lr.. otv.,. nil ;n k 
metaJ tusia, uttd the juice Sn OXfi n f e*pru*H 

prepaid, 

Ii uUh'r esiiinluhtSon yrjni^arn nor entLruli r satladcid, W+3 will cheer- 
full}' refund die money. 

Laryft She. for workshops. Offices, Milts-, Etc., S3, 60 

U, S. EMERGENCY CASE CO. 

25 Weaver Building, Utica, N.Y. 

or HA TCH tS. &RlTYlN t Whole* nfe Agents 1000 Flaiiron Building, 

New York 




ENlC civilization knew much 
about Water Motors and 

their uses, but we can teach the 
old Greeks a few things* 

A LITTLE WONDER 



WATER MOTOR 



iihi* ABE will delight you with sis 

Faucet I’ JL. many uses, It attaches 

i ha t s ^ d Erectly to you r tl i rea d e d 

ttLB W water faucet m a jLhy, 

Our Universal Connec- 
tion will fit it to any smooth faucet, 

J v.i you want yuur Knives sharji, you r silverware 
n rs d cu 1 1 ory c It n ri mid brig h I ? Do j-o u w r n t an Fiia lu- 
maiic bottle washer which will clean bottles, 
tumblers and chimneys Sr a raociitfilf i ui you 
wri nt your kitchen cool in the coming hoi weather? Do 
Mm ivniitvour sewing machine!)' Hiestchop* 
per t or oilier liyht machines lx run tliexwi selves? 

T]h?ti you need a LITTLE- WONDER, and mrd 
it ha-llv. C , : ,i is only S4,ot-. Our mot or* are absolutely 

guar. i We caution youi how«yer ( 
against scveralcheap imitations which 
copy our catalogues and claims. ^ v are 

the pioneers in this Line nul can refer you to thousands m 
ii l eased customer*- Si'iid for cur attractive boo-kleL. It^s 
t-KKK. and will interest you. 



Dept. 14, Flatiron Bldg., New York 

Manufacturers i< F W'fitrer Motors, 1 16 id 10 H. 1', 
Water Fans and Accessories 







Wonder Gasoline Engines 

FOR 1906 

THE ENG IN E OF FEW PARTS 

H a? only one- 
third the parrs 
found in other en- 
gine?, Th estrong- 

simplest and 
heat engine on 
turth for the mon- 
ey, in fact so 
simple a child can 
ope rat e them. 
Two cycle, jump 
spark, no valves* 
gears, etc* 

We manufacture 
engines for any 
purpose, both ma- 
rine and station.- 
a ry„ up to b 

H. P, 

1 v H. P. Single Cylinder 3 H, P, Single Cylinder 

H. P, Double Cylinder 6 H- P- Single Cylinder 

6 if. P- Double Cylinder 




Prices and terms will surprise you. A fine agency propusilitn 

SEND FDft CATALOGUE 



THE R.M. CORNWELL COMPANY 

408 S. SAUNA ST., SYRACUSE, N. Y. 

M U MHih WFKEt 1 It! PiKh IMJW Kl-U(>. 





